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Qhvwh duwljr hvwlpdprv h vlpxodprv xp prghor pdfurhfrq÷plfr dehuwr
gh h{shfwdwlydv udflrqdlv +Edwlql h Kdogdqh ^7`, sdud d hfrqrpld eudvlohlud/
frp r remhwlyr gh lghqwlfdu dv fdudfwhuðvwlfdv gdv uhjudv prqhwäuldv öwl0
pdv h d glqåplfd gh fxuwr sud}r jhudgd sru hodv1 Wudedokdprv frp xpd
yhuvær iruzdug0orrnlqj h xpd yhuvær edfnzdug0orrnlqj d p gh frpsdudu
r ghvhpshqkr gh wuív sdudphwul}dêøhv gh uhjudv prqhwäuldv/ txh glihuhp
hp uhodêær ã yduläyho gh lq dêær= d wudglflrqdo uhjud gh Wd|oru/ txh vh ed0
vhld qd lq dêær sdvvdgd> xpd uhjud txh frpelqd lq dêær h wd{d gh fåpelr
uhdo +yhu Edoo ^8`, h xpd uhjud txh xwlol}d suhylvøhv gh lq dêær +yhu Edqn
ri Hqjodqg ^6`,1 Uhvroyhprv r prghor qxphulfdphqwh h frqwuxðprv iurq0
whludv hflhqwhv hp uhodêær ãv ydulåqfldv gr surgxwr h gd lq dêær sru vlp0
xodêøhv hvwrfävwlfdv/ sdud fkrtxhv l1l1g1 rx fruuhodflrqdgrv1 Rv frqmxqwrv
gh uhjudv öwlpdv sdud dv gxdv yhuvøhv vær txdolwdwlydphqwh glvwlqwrv1 Ghy0
l g rãl q f h u w h } dt x d q w rd rj u d xg hi r u z d u g 0 o r r n l q j q h v vv x j h u l p r vdh v f r o k d
gdv uhjudv shod vrpd gdv ixqêøhv remhwlyrv qdv gxdv yhuvøhv1 Frqfoxðprv
txh dv uhjudv hvfroklgdv frp edvh qhvwh fulwìulr wíp shugdv prghudgdv hp
uhodêær ãv uhjudv öwlpdv/ pdv suhylqhp shugdv pdlruhv txh uhvxowduldp
gd hvfrokd gd uhjud frp edvh qd yhuvær huudgd1 Ilqdophqwh fdofxodprv
i x q ê ø h vg hu h v s r v w ddl p s x o v rg r vg r l vp r g h o r vs d u dd o j x p d vu h j u d vv h 0
ohflrqdgdv/ d p gh dydoldu frpr glihuhqwhv uhjudv prqhwäuldv dowhudp d
glqåplfd gh fxuwr sud}r grv grlv prghorv1
Lq wklv duwlfoh/ zh hvwlpdwh dqg vlpxodwh dq rshq udwlrqdo h{shfwdwlrqv
pdfur prgho iru wkh Eud}loldq hfrqrp|1 Rxu jrdo lv wr lghqwli| wkh ihdwxuhv
ri rswlpdo prqhwdu| uxohv dqg wkhlu frqvhtxhqfhv iru wkh prgho*v vkruw0
whup g|qdplfv1 Zh frpsduh wkh shuirupdqfh ri wkuhh sdudphwul}dwlrqv
ri wkh prqhwdu| uxoh wkdw glhu zlwk uhvshfw wr wkh lq dwlrq yduldeoh= d
Wd|oru uxoh/ zklfk lv edvhg rq sdvw lq dwlrq> d uxoh wkdw frpelqhv sdvw
lq dwlrq dqg uhdo h{fkdqjh udwh +Edoo^8`,> dqg d uxoh edvhg rq lq dwlrq
iruhfdvwv +Edqn ri Hqjodqg ^6`,1 Zh vroyh wkh prgho qxphulfdoo| dqg
zh xvh vwrfkdvwlf vlpxodwlrqv zlwk llg dqg fruuhodwhg vkrfnv wr frqvwuxfw
h!flhqw iurqwlhuv rq wkh lq dwlrq yduldqfh dqg rxwsxw yduldqfh vsdfh1 Wkh
WRv dxwruhv djudghfhp Pdufrv Dqwrqlr Frxwlqkr gd Vloyhlud shodv glvfxvvøhv h frphq0
wäulrv1
_Hqghuhêr sdud fruuhvsrqgíqfld= erqrprCijy1eu
hSurihvvru gr Ghsduwdphqwr gh Hfrqrpld gr LEPHF0Ulr h grxwrudqgr gd HSJH2IJY1
4vhwv ri rswlpdo uxohv iru wkh wzr yhuvlrqv duh txdolwdwlyho| glvwlqfw1 Vlqfh
wkhuh lv xqfhuwdlqw| derxw wkh hfrqrp|*v iruzdug0orrnlqjqhvv/ zh sursrvh
d udqnlqj ri uxohv edvhg rq dq htxdo zhljkwhg dyhudjh ri hdfk prgho*v
remhfwlyh ixqfwlrq1 Wkh ehvw udqnhg uxohv dffruglqj wr wklv fulwhulrq kdyh
shuirupdqfh prghudwho| lqihulru wr wkh rswlpdo uxohv/ exw suhyhqw pxfk
odujhu orvvhv zklfk zrxog rffxu zkhq uxohv duh fkrvhq dffruglqj wr wkh
zurqj prgho1
4 Lqwurgxêær
Qrv ýowlprv dqrv xp qryr dufderxêr qryr0nh|qhvldqr yhp vxevwlwxlqgr r prg0
hor LV0OP0RD qd dqäolvh gh sroðwlfd pdfurhfrq÷plfd +yhu h{srvlêøhv hp Fodu0
lgd/ Jdol h Jhuwohu ^45`/ h Urphu ^57`,1 Dv sulqflsdlv prglfdêøhv hp uhodêær
dr prghor LV0OP0RD vær d lqfoxvær gh xp whupr iruzdug0orrnlqj qd LV h d
vxevwlwxlêær gd OP sru xpd uhjud gh sroðwlfd prqhwäuld gr Edqfr Fhqwudo1
Dglflrqdophqwh/ frpr dv htxdêøhv srghp vhu ghulydgdv gh plfurixqgdphqwrv/
rv sduåphwurv wíp lqwhusuhwdêøhv hvwuxwxudlv/ uhodflrqdgdv d whfqrorjld h d hv0
wuxwxud gh phufdgr1 Rv shtxhqrv prghorv gh pdfurhfrqrpld4 uhvxowdqwhv
vær vlpsohv/ pdv gh frqwhýgr whöulfr vxflhqwh sdud rihuhfhu xpd uhsuhvhqwdêær
hvwlol}dgd gh wrgd d hfrqrpld1 Sru whu srxfdv htxdêøhv h yduläyhlv/ wruqdp pdlv
iäflo d vxd hvwlpdêær rx fdoleudêær/ ehp frpr shuplwhp d lqyhvwljdêær dqdoðwlfd
gh vxdv sursulhgdghv1 Hvvd  h{lelolgdgh qd h{shulphqwdêær gh klsöwhvhv dowhu0
qdwlydv wruqd hvwhv prghorv xpd srghurvd ihuudphqwd sdud d vlpxodêær h dqäolvh
gh sroðwlfdv h h{solfdp r vhx xvr fuhvfhqwh1 Qrvvr remhwlyr ì hvshflfdu/ hvwlpdu
h vlpxodu xp shtxhqr prghor pdfurhfrq÷plfr hvwuxwxudo/ glqåplfr h dehuwr/
frp h{shfwdwlydv udflrqdlv/ sdud d hfrqrpld eudvlohlud1
Hp sulphlur oxjdu hvshflfdprv h hvwlpdprv xp prghor iruzdug0orrnlqj
dehuwr/ frp edvh hp Edwlql h Kdogdqh ^7`/ dvvlp frpr vxd uhvwulêær edfnzdug0
orrnlqj1 R prghor hvwuxwxudo gd hfrqrpld ì frpsrvwr sru flqfr htxdêøhv/
txh frpelqdgdv vh uhgx}hp d wuív= xpd LV iruzdug0orrnlqj> xpd htxdêær gh
htxdêær gh ghwhuplqdêær gr fåpelr/ frp edvh qd sdulgdgh ghvfrehuwd> h xpd
fxuyd gh Skloolsv Qryr Nh|qhvldqd frp whuprv iruzdug0orrnlqj h edfnzdug0
orrnlqj/ h txh dsuhvhqwd lqìufld lq dflrqäuld jhudgd dwudyìv gh xpd uljlgh} uhdo
qd ghwhuplqdêær grv vdoäulrv1
D yhuvær edfnzdug0orrnlqj lpsøh txh r frhflhqwh gr kldwr gh surgxwr ix0
wxur qd LV vhmd }hur h txh d fxuyd gh Skloolsv vhmd vrphqwh edfnzdug0orrnlqj1
Frpr frqvhtÿíqfld/ h{lvwhp ghidvdjhqv lpsruwdqwhv qr hihlwr gd sroðwlfd prq0
hwäuld vreuh d lq dêær1 R ýqlfr hihlwr frqwhpsruåqhr vh gä dwudyìv gr fåpelr1
Qd yhuvær iruzdug0orrnlqj d sroðwlfd prqhwäuld srgh dihwdu frqwhpsrudqhd0
phqwh d lq dêær/ phvpr qd dxvíqfld gh hihlwrv fdpeldlv/ srlv d h{shfwdwlyd gh
dxphqwr gr kldwr gh surgxwr dpdqkæ lq xhqfld qhjdwlydphqwh d lq dêær gh
krmh1
R prghor ì ihfkdgr xwlol}dqgr0vh xpd uhjud gh sroðwlfd prqhwäuld txh hvshfl0
fd d wd{d gh mxurv hvfroklgd d sduwlu gr hvwdgr gdv yduläyhlv pdfurhfrq÷plfdv1
Whvwdprv wuív wlsrv gh uhjudv/ h xpd txdqwlgdgh hqruph gh sduåphwurv1 Qdv
wudglflrqdlv uhjudv gh Wd|oru d wd{d gh mxurv uhdjh ã lq dêær h dr kldwr gh
surgxwr/ ohydqgr hp frqvlghudêær wdpeìp d wd{d gh mxurv sdvvdgd1 Edoo ^8`
4Shtxhqrv ì xvdgr hp rsrvlêær drv prghorv pdlruhv/ pdlv frpsoh{rv h frp pdlru judx
gh ghvdjuhjdêær txh wdpeìp yhp vhqgr fuhvfhqwhphqwh xwlol}dgrv1
5suhfrql}d sdud hfrqrpldv dehuwdv xpd uhjud qd txdo d lq dêær ì vxevwlwxðgd
sru xpd frpelqdêær hqwuh lq dêær h wd{d gh fåpelr uhdo1 D lgìld ì txh xpd
wd{d gh fåpelr uhdo ydorul}dgd ghyh vh ghvydorul}du qr ixwxur/ h sru lvwr ixq0
flrqd frpr suhylvru gh xpd lq dêær ixwxud1 R whufhlur wlsr gh uhjud lqfrusrud
h{solflwdphqwh d suhylvær gd lq dêær ixwxud qr oxjdu gd lq dêær1 Edwlql h Kdo0
gdqh ^7` dujxphqwdp txh hvwh wlsr gh uhjud whp ghvhpshqkr vxshulru ãv uhjudv
gh Wd|oru wudglflrqdlv vh d hfrqrpld ì edfnzdug0orrnlqj1
D xwlol}dêær gh xp prghor iruzdug0orrnlqj uhtxhu fxlgdgrv hvshfldlv qd hv0
wlpdêær/ doìp gd xwlol}dêær gh wìfqlfdv qxpìulfdv sdud vroxêær gh prghorv gh
h{shfwdwlydv udflrqdlv olqhduhv1 R vlvwhpd irl hvwlpdgr sru pðqlprv txdgudgrv
hp wuív hvwäjlrv +6VOV,/ dsöv derugdu d klsöwhvh gh h{shfwdwlydv udflrqdlv shor
pìwrgr grv huurv hp yduläyhlv +huuru0lq0yduldeohv,/ frpr vxjhulgr hp Zlfnhqv
^66`1 Frp edvh qdv hvwlpdêøhv hvfrokhprv gxdv fdoleudêøhv sdud dv qrvvdv vlp0
xodêøhv= xpd iruzdug0orrnlqj h rxwud edfnzdug0orrnlqj1 D vroxêær qxpìulfd
irl hihwxdgd sru dxwrydoruhv0dxwryhwruhv jhqhudol}dgrv qd irupd Vfkxu/ pìwrgr
sursrvwr sru Nohlq^4;` txh dshuihlêrd Eodqfkdug h Ndkq ^<`1
Sdud frpsdudu r ghvhpshqkr gh orqjr sud}r gdv glyhuvdv sdudphwul}dêøhv
ghvwh wuív wlsrv gh uhjudv/ }hprv vlpxodêøhv hvwrfävwlfdv grv prghorv iruzdug0
orrnlqj h edfnzdug0orrnlqj1 Frqvwuxðprv iurqwhludv hflhqwhv sdud rv grlv prg0
horv/ xwlol}dqgr dv ydulåqfldv gr kldwr gh surgxwr h gd lq dêær jhudgdv shodv
7:4< uhjudv prqhwäuldv whvwdgdv1 Qdv vlpxodêøhv hvwrfävwlfdv xwlol}dprv fkrtxhv
l1l1g1 h fkrtxhv fruuhodflrqdgrv1 D frqvwuxêær gd pdwul} gh fruuhodêær hqwuh rv
fkrtxhv qhvwh ýowlpr fdvr irl ihlwd gh dfrugr frp d phwrgrorjld gh Eodfn hw
do1 ^:`1 Frpr xp grv srqwrv gh pdlru glyhujíqfld hqwuh rv pdfurhfrqrplv0
wdv ì vh d hfrqrpld ì suhgrplqdqwhphqwh iruzdug0orrnlqj rx edfnzdug0orrnlqj/
dydoldprv r ghvhpshqkr gdv uhjudv hqwuh prghorv gh dfrugr frp d vrpd gdv
ixqêøhv remhwlyrv qrv grlv prghorv1 Hvwh fulwìulr lpsolflwdphqwh dwulexl sure0
delolgdgh 3>8 sdud fdgd xp grv fhqäulrv/ h shuplwh dydoldu txdo r dxphqwr
uhodwlyr gd ixqêær remhwlyr txdqgr vh xwlol}d xpd uhjud gh rughp pdlv edl{d1
Frpsdudprv r ghvhpshqkr gd uhjud txh pd{lpl}d hvwh fulwìulr frp dv uhjudv
öwlpdv gh dfrugr frp rv prghor iruzdug0orrnlqj h edfnzdug0orrnlqj/ vxsrqgr
txh r prghor yhugdghlur ì dowhuqdwlydphqwh iruzdug0orrnlqj h edfnzdug0orrnlqj1
Frqfoxðprv txh dv uhjudv urexvwdv/ txh pd{lpl}dp r fulwìulr dflpd/ wíp shu0
gdv prghudgdv hp uhodêær ãv uhjudv öwlpdv/ pdv hylwdp shugdv hqruphv txh
dfrqwhfhuldp vh d uhjud irvvh hvfroklgd frp edvh qr prghor huudgr1
Sru p/ fdofxodprv ixqêøhv gh uhvsrvwd d lpsxovr frp edvh qrv grlv prghorv
h hp flqfr uhjudv prqhwäuldv sdud txdwur h{shulphqwrv glihuhqwhv= uhgxêær gd
phwd gh lq dêær/ uhgxêær gd phwd gh mxurv/ fkrtxh whpsruäulr gh ghpdqgd/
fkrtxh shupdqhqwh gh rihuwd/ fkrtxh qr fåpelr gh htxloðeulr1 Dv uhjudv irudp
hvfroklgdv frp edvh qr ghvhpshqkr qd vlpxodêær hvwrfävwlfd h qd glihuhqfldêær
gh fdudfwhuðvwlfdv1
D olwhudwxud eudvlohlud vreuh uhjudv prqhwäuldv dlqgd ì pxlwr lqflslhqwh1 Ghq0
wuh rv srxfrv duwljrv hvfulwrv vreuh r whpd ghvwdfdp0vh rv gh Dqgudgh h Glylqr
^5` h Iuhlwdv h Pxlqkrv ^46`1 Rv duwljrv wíp dqlgdgh gh sursövlwr frp r qrvvr
wudedokr/ srlv wdpeìp hvwlpdp xp shtxhqr prghor pdfurhfrq÷plfr sdud r
Eudvlo h h{dplqdp d rwlpdolgdgh gh uhjudv prqhwäuldv1 Hqwuhwdqwr/ dperv rv
prghorv vær edfnzdug0orrnlqj/ r txh idflolwd d ghulydêær gd uhjud öwlpd1 Dq0
gudgh h Glylqr ^5`/ txh xwlol}dp xp prghor gh hfrqrpld ihfkdgd/ fdofxodp
h{solflwdphqwh d uhjud öwlpd/ hqtxdqwr Iuhlwdv h Pxlqkrv ^46`/ txh wíp xp
prghor gh hfrqrpld dehuwd/ ghulydp sur{lhv sdud d uhjud öwlpd sdud glihuhqwhv
6sduåphwurv gd ixqêær gh shugd gr jryhuqr1 R suhvhqwh duwljr lqryd hp uh0
odêær ã olwhudwxud eudvlohlud h{lvwhqwh sru xwlol}du xp prghor gh h{shfwdwlydv
udflrqdlv txh/ sru qær srvvxlu vroxêær dqdoðwlfd/ uhtxhu hvwlpdêær sru yduläyhlv
l q v w u x p h q w d l vhv r o x ê æ rs r uw ì f q l f d vq x p ì u l f d v 1 Rj d q k rìrp d l r uu h d o l v p r
lqwurgx}lgr sru fdqdlv gh wudqvplvvær gh sroðwlfd prqhwäuld lqh{lvwhqwhv hp
prghorv iruzdug0orrnlqj1
R uhvwdqwh gr duwljr hvwä hvwuxwxudgr gd vhjxlqwh irupd1 Qd vhêær 5 dsuhvhq0
wdprv r prghor iruzdug0 orrnlqj gh Edwlql h Kdogdqh ^7`/ dvvlp frpr d vxd uh0
vwulêær edfnzdug0orrnlqj1 D whufhlud vhêær dsuhvhqwd d phwrgrorjld gh uhvroxêær
qxpìulfd gh prghorv olqhduhv gh h{shfwdwlydv udflrqdlv1 D txduwd ghvfuhyh rv gd0
grv h dsuhvhqwd dv hvwlpdwlydv grv prghorv iruzdug0orrnlqj h edfnzdug0orrnlqj1
D txlqwd vhêær ghvfuhyh d phwrgrorjld gh vlpxodêær gh sroðwlfdv/ xwlol}d vlpx0
odêøhv hvwrfävwlfdv sdud vh frqvwuxlu iurqwhludv hflhqwhv h yhulfd dv uhjudv txh
hvwær qd iurqwhlud sdud fdgd prghor1 D vh{wd vhêær uhsruwd rv h{shulphqwrv gh
uhvsrvwd d lpsxovr xwlol}dqgr0vh wuív uhjudv hvfroklgdv frp edvh qr ghvhpshqkr
qd vlpxodêær hvwrfävwlfd h qd glihuhqfldêær gh fdudfwhuðvwlfdv1 D ýowlpd vhêær
dsuhvhqwd dv frqvlghudêøhv qdlv h dsrqwd dv gluhêøhv sdud d frqwlqxdêær gd
shvtxlvd1
5 R prghor hvwuxwxudo eävlfr
Dgrwdprv frpr prghor eävlfr/ r prghor gh Edwlql h Kdogdqh^7` +grudydqwh
E)K,1 R prghor E)K ì dghtxdgr sru vhu xp prghor gh hfrqrpld dehuwd/
iruzdug0orrnlqj h fdsd} gh uhsurgx}lu d glqåplfd revhuydgd gdv sulqflsdlv ydu0
läyhlv pdfurhfrq÷plfdv1 Qr prghor/ rv plfurixqgdphqwrv vær uhjudv vhsdudgdv
grv djhqwhv h updv h qær d rwlpl}dêær glqåplfd h{soðflwd gh xp djhqwh uhs0
uhvhqwdwlyr1 Frqwxgr/ dv uhjudv gh ghflvær vær prwlydgdv sru xp frpsruwd0
phqwr udflrqdo h iuhtÿhqwhphqwh xwlol}dp dv phvpdv yduläyhlv txh dsduhfhp
qdv htxdêøhv ghulydgdv h{solflwdphqwh1
Wudwd0vh gh xp vlvwhpd gh 8 htxdêøhv olqhduhv uhsuhvhqwdqgr xp htxloðeulr
jhudo glqåplfr hvwrfävwlfr frp h{shfwdwlydv udflrqdlv/ rqgh d uljlgh} qrplqdo
whpsruäuld ì fdxvdgd sru vdoäulrv hvfdorqdgrv +d od Ixkuhu h Prruh ^47`,1
D sulphlud htxdêær ì xpd fxuyd LV iruzdug orrnlqj gdgd sru=
kw @ 4kw4 . 5Hw +kw.4,.6 ^lw4  Hw4w`.7}w4 . %4w> +4,
rqgh= kw ìdg l i h u h q ê dh q w u hrs u r g x w rhrs u r g x w rs r w h q f l d o+ rq h j d w l y rg r
kldwr gh surgxwr,> Hw ì d hvshudqêd frqglflrqdgd d lqirupdêær glvsrqðyho qr
prphqwr w +txh lqfoxl dv yduläyhlv ghwhuplqdgdv qr prphqwr w,5> w @ sf
w sf
w4
ì d lq dêær hqwuh w4 h w> ^lw4  Hw4w`@uw4 ì d wd{d gh mxurv uhdo hvshudgd
hqwuh w  4 h w>h}w @ {w . www/ vhqgr txh {w ì r fåpelr uhdo +ghqlgr frpr r
fåpelr qrplqdo hw pdlv r ðqglfh h{whuqr gh suhêrv dr frqvxplgru s
fi
w phqrv r
ðqglfh qdflrqdo gh suhêrv dr frqvxplgru sf
w,hwww uhsuhvhqwd rv whuprv gh wurfd
qr shuðrgr w +ud}ær hqwuh r suhêr pìglr gd h{sruwdêær vreuh r suhêr pìglr gd
lpsruwdêær,> wrgdv dv yduläyhlv wudqvirupdgdv shor orjdulwpr qdwxudo1
5Ì frpxp qd olwhudwxud d ghqrplqdêær gh iruzdug0orrnlqj h{shfwdwlrq sdud .| h
fxuuhqw0ydoxh h{shfwdwlrq sdud .|3Zdoolv ^65` glvfxwh d glihuhqêd hqwuh .| h .|3 sdud
sursövlwrv gh hvwlpdêær1
7D sulqflsdo glihuhqêd hp uhodêær d LV wudglflrqdo ì txh r surgxwr krmh gh0
shqgh gd h{shfwdwlyd gh surgxwr qr ixwxur1 Hvwh ýowlpr whupr dsduhfh vh re0
wlyhuprv d LV d sduwlu gh xpd dsur{lpdêær orjolqhdu gd htxdêær gh Hxohu txh
frqglflrqd d hvfrokd lqwhuwhpsrudo öwlpd gr qðyho gh frqvxpr/ frpr hp Qho0
vrq h PfFdooxp ^54`1 D h{shfwdwlyd gh xp pdlru frqvxpr qr ixwxur ghyh hvwdu
uhodflrqdgd d xp pdlru frqvxpr qr suhvhqwh sru fdxvd gr ghvhmr grv lqglyðgxrv
gh vxdyl}du r vhx frqvxpr dr orqjr gr whpsr1
Frpr r Eudvlo ì xp sdðv shtxhqr qr phufdgr lqwhuqdflrqdo h hvwdprv lq0
whuhvvdgrv hp fdswxudu hihlwrv gh fxuwr sud}r/ fruuljlprv r fåpelr uhdo shorv
whuprv gh wurfd61
R odgr gd rihuwd whp xpd htxdêær gh ghwhuplqdêær gh vdoäulrv ghylgd d
Ixkuhu h Prruh^47`1 R vdoäulr qrplqdo ì ghwhuplqdgr gh irupd d txh r vdoäulr
uhdo frqwudwdgr krmh whqkd frpr uhihuíqfld xpd pìgld srqghudgd hqwuh r vdoäulr
uhdo sdvvdgr h d h{shfwdwlyd gr vdoäulr uhdo ixwxur/ vhqgr vrpdgr d hvwd uhihuíqfld
















rqgh= zw ì r vdoäulr qrplqdo1 Hvwd htxdêær lqwurgx} xpd fhuwd uljlgh} uhdo h
prglfd d wudglflrqdo htxdêær gh {dêær gh vdoäulrv gh Wd|oru ^5;`1 D prgl0
fdêær ì prwlydgd shor idwr gh txh d uljlgh} qrplqdo qær ì sru vl vö vxflhqwh
sdud jhudu d lqìufld lq dflrqäuld txh revhuydprv qdv hfrqrpldv1 Xpd rxwud
dowhuqdwlyd sdud jhudu lqìufld lq dflrqäuld vhuld r uhod{dphqwr gd klsöwhvh gh
h{shfwdwlydv udflrqdlv71





^zw . zw4`> +6,
rqgh= sg
wì r ðqglfh gh suhêrv grpìvwlfrv1 Shod hvshflfdêær +6, rv frqwudwrv
vdoduldlv gxudp grlv shuðrgrv h rv suhêrv grpìvwlfrv vær ghwhuplqdgrv dwudyìv
gd dglêær gh xpd pdujhp frqvwdqwh vreuh d pìgld srqghudgd grv vdoäulrv1
Dh t x d ê æ r =
sf
w @ !sg







ghqh r ðqglfh qdflrqdo gh suhêrv dr frqvxplgru/ rqgh ! ì d sduwlflsdêær qd0
flrqdo1
Dv htxdêøhv +5, hp w hh pw  4 srghp vhu dglflrqdgdv h dv htxdêøhv +6, h
+7, vxevwlwxðgdv qd vrpd uhvxowdqwh sdud d ghulydêær gh xpd fxuyd gh Skloolsv
Qryr0Nh|qhvldqd sdud d hfrqrpld dehuwd81 Vxsrqgr dglflrqdophqwh lq dêær
h{whuqd qxod/ whprv d vhjxlqwh htxdêær sdud d fxuyd gh Skloolsv=
6G d g rrs h u ð r g rf x u w rg dd q ä o l v h /h v w dd o w h u d ê æ rp h o k r u dv l j q l  f d w l y d p h q w hdh v w l p d ê æ r 1
7Xp irupd ì lqwurgx}lu h{shfwdwlydv dgdswdwlydv sru sduwh gh dojxqv djhqwhv/ frpr hp
Dpdwr h Odxedfk ^4`1 Urehuwv ^56` jhud lqìufld lq dflrqäuld xwlol}dqgr gluhwdphqwh gdgrv
gh h{shfwdwlydv gh lq dêær/ fxmd dqäolvh lqglfrx qær vhuhp sohqdphqwh udflrqdlv1 Erqrpr/
Fduudvfr h Pruhlud ^44` vxsøhp txh h{lvwh xpd sdufhod gh djhqwhv qær0udflrqdlv/ txh dsuhqghp
judgxdophqwh frp d shugd uhodwlyd gh oxfurv1
8Ì lpsruwdqwh qrwdu txh whuprv frqvwdqwhv qær dihwdp rv uhvxowdgrv gd vlpxodêær gr
prghor/ shuplwlqgr0qrv holplqä0or1 Hqwær/ sdud rv qrvvrv sursövlwrv/ r uhdolvpr gh vxsru
dojxpd yduläyho ljxdo d }hur ghyh vhu dydoldgr gh dfrugr frp r uhdolvpr gh vxsru txh hvwd
yduläyho vhmd frqvwdqwh1
8w @ "3Hw +w.4,.+ 4 "3,w4 . "4 ^kw . kw4`. +8,
^+4  "3,{w  "3Hw +{w.4,` . %7w>
rqgh=  @
5+4!,
! > h {w @ {w{w41 Qhvwd htxdêær  ì ghwhuplqdgr d sduwlu gh
!9/ vxsrqgr lpsolflwdphqwh txh r uhsdvvh +sdvvwkurxjk, vh gä dshqdv gh irupd
gluhwd/ dwudyìv grv suhêrv lpsruwdgrv:1
Sdud ghwhuplqdu r fåpelr xwlol}dprv d frqglêær gh sdulgdgh ghvfrehuwd gd
wd{d gh mxurv/ txh ì gdgd sru=









w ì d wd{d gh mxurv qrplqdo h{whuqd/ h qær lqfoxl h{solflwdphqwh r suíplr
gh ulvfr gr fåpelr1 Lvvr vljqlfd txh yduldêøhv qr suíplr gh ulvfr dsduhfhuær qr
whupr %6> ehp frpr rxwurv uxðgrv gr phufdgr gh fåpelr1 Sdvwruh h Slqrwwl ^55`
dujxphqwdp txh hvwd uhsuhvhqwdêær ì xpd erd dsur{lpdêær sdud r frpsruwd0
phqwr gr fåpelr qd hfrqrpld eudvlohlud qr sdvvdgr uhfhqwh1 Uhduuxpdqgr d
htxdêær +9,; h vxsrqgr/ sru vlpsolflgdgh/ txh l
i
w h d lq dêær h{whuqd vær qxorv/
fkhjdprv xpd yhuvær gd sdulgdgh ghvfrehuwd hp whuprv gd wd{d gh yduldêær
h v s h u d g dg rf å p e l ru h d o =
Hw +{w.4,  %6w @ lw  Hw +w.4,= +:,
Gh dfrugr frp hvwd htxdêær d h{shfwdwlyd gh ghsuhfldêær uhdo gr fåpelr/
ghvfrqwdqgr0vh r fkrtxh fdpeldo gr shuðrgr/ ì ljxdo ã wd{d gh mxurv uhdo1
R prghor vlpsolfdgr fd=
kw @ 4kw4 . 5Hw +kw.4,.6 ^lw4  Hw4w`.7}w4 . %4w>
Hw +{w.4,@lw  Hw +w.4,.%6w>
w @ "3Hw +w.4,.+ 4 "3,w4 . "4 ^kw . kw4`.
^+4  "3,{w  "3Hw +{w.4,` . %7w=
Qrwdprv txh qhvwh prghor iruzdug0orrnlqj/ d sroðwlfd prqhwäuld srgh dihwdu
frqwhpsrudqhdphqwh d lq dêær phvpr qd dxvíqfld gh hihlwrv fdpeldlv/ srlv d
h{shfwdwlyd gh dxphqwr gr kldwr gh surgxwr dpdqkæ ì vxflhqwh sdud uhgxêær
gd lq dêær krmh1 Lvwr vh ghyh d grlv phfdqlvprv= xp dvvrfldgr dr whuprv
iruzdug0orrnlqj gd LV h rxwur ã htxdêær gh vdoäulrv/ txdotxhu xp grv grlv vhqgr
vxflhqwh sdud jhudu r hihlwr frqwhpsruåqhr1 R whupr iruzdug0orrnlqj gd LV id}
frp txh d h{shfwdwlyd gr surgxwr dpdqkæ dihwh r kldwr gh surgxwr krmh1 Frpr
9Dowhuqdwlydphqwh/ r frhflhqwh > srgh vhu hvwlpdgr1
:Dglflrqdophqwh rv suhêrv lpsruwdgrv srghp lq xhqfldu rv suhêrv gh ehqv surgx}lgrv
grphvwlfdphqwh/ hp hvshfldo rv suhêrv grv ehqv frphufläyhlv1
;Sulphlur vrpdprv h vxewudðprv rv vhjxlqwhv whuprv= rv suhêrv grpìvwlfr h h{whuqr/ h
d h{shfwdwlyd grv suhêrv grpìvwlfr h h{whuqr qr suö{lpr shuðrgr1 Ghsrlv uhduuxpdprv hp
whuprv gd wd{d gh fåpelr uhdo suhvhqwh/ gd h{shfwdwlyd gh wd{d gh fåpelr uhdo ixwxud/ h gd
lq dêær grpìvwlfd h h{whuqd1
9vxsxvhprv txh r surgxwr dihwd d ghwhuplqdêær gh vdoäulrv frqwhpsrudqhdphqwh/
d lq dêær ì dihwdgd lphgldwdphqwh1 D hvwh hihlwr ì dglflrqdgr r suryhqlhqwh gr
whupr iruzdug0orrnlqj gd htxdêær gh ghwhuplqdêær gh vdoäulrv/ vhjxqgr r txdo
r vdoäulr krmh ghshqgh gd h{shfwdwlyd gh vdoäulr qr suö{lpr shuðrgr/ txh sru
vxd yh} ghshqgh gd h{shfwdwlyd gr kldwr gr surgxwr dpdqkæ1
514 D yhuvær edfnzdug orrnlqj
Vh uhvwulqjluprv r prghor dflpd/ lpsrqgr 5 @ "3 @3/w h p r vx pp r g 0
hor frpsohwdphqwh edfnzdug0orrnlqj/ edvwdqwh vhphokdqwh dr gh Edoo ^8`1 Dv
glihuhqêdv vær vxwlv= +l, qd fxuyd gh Skloolsv gh Edoo/ dshqdv kw4 lpsruwd/ hq0
txdqwr frqwlqxdprv frp xp hihlwr frqwhpsruåqhr gr kldwr> +ll, d uhodêær hqwuh
r fåpelr h d wd{d gh mxurv shuplwh xp frhflhqwh glihuhqwh gd xqlgdgh +qær ì
d sdulgdgh ghvfrehuwd gd wd{d gh mxurv,1 Doìp glvvr/ Edoo frqfheh d ghidvdjhp
frpr vhqgr gh xp dqr/ hqtxdqwr r prghor dflpd vxsøh xp wulphvwuh1
Qhvwd yhuvær kä gxdv yldv gh wudqvplvvær gd sroðwlfd prqhwäuld= l, xp dx0
phqwr gr mxurv krmh uhgx} r qðyho gh dwlylgdgh qr suö{lpr shuðrgr/ uhvxowdqgr
qxp hihlwr vreuh d lq dêær qr suö{lpr shuðrgr h grlv shuðrgrv qd iuhqwh> ll, xp
dxphqwr gr mxurv ydorul}d d wd{d gh fåpelr krmh h uhgx} d lq dêær lphgldwd0
phqwh1 Yhprv sruwdqwr txh qd yhuvær edfnzdug0orrnlqj d sroðwlfd prqhwäuld
vö dihwd d lq dêær frqwhpsrudqhdphqwh dwudyìv gr fåpelr1
515 Uhjudv rshudflrqdlv gh sroðwlfd prqhwäuld
Frpr hvwh hvwxgr remhwlyd d suhvfulêær gh uhjudv gh sroðwlfd/ rswdprv sru dqdo0
lvdu uhjudv txh irvvhp rshudflrqdlv/ lvvr hqwhqglgr frpr r Edqfr Fhqwudo qær
w h ud f h v v rdl q i r u p d ê æ rg l v s r q ð y h oh pw txdqgr {d d wd{d gh mxurv qrqlpdo txh
yljruduä hqwuh w h w .4 <1
Qxpd dsolfdêær gr prghor gh E)K/ r Edqn ri Hqjodqg ^6` xwlol}d xpd uhjud
gh sroðwlfd prqhwäuld edvhdgd hp surmhêøhv gd lq dêær ixwxud=
uw @ uw4 .+ 4 ,u
w . ^Hw4w.m  
w`.*kw4> +;,
rqgh= uw @^ lw  Hww.4` ì d wd{d gh mxurv uhdo hvshudgd>  ì r sduåphwur gh
vxdyl}dêær gd wd{d gh mxurv> u
w ì d wd{d gh mxurv gh htxloðeulr +rx qhxwud,>  ìr
sduåphwur gh uhdolphqwdêær gd sroðwlfd> w.m ì d lq dêær hqwuh w.m h w.m4> h

w ì d phwd gh lq dêær1 D uhjud +;, ì xpd shtxhqd prglfdêær gd sursrvwd gh
Edwlql h Kdogdqh ^7`/ txh xwlol}dp Hww.m dr lqyìv gh Hw4w.m1X p ds r o ð w l f d
txh vljd d uhjud +;,/ uhdjh ãv suhylvøhv gh lq dêær ixwxud1 Qrwh txh frpr
suhylvøhv vær edvhdgdv qd lqirupdêær sdvvdgd h suhvhqwh/ hvvdv uhjudv qær vær
pdlv iruzdug0orrnlqj txh dv uhjudv edfnzdug0orrnlqj1 Qr hqwdqwr/ suhylvøhv
gh lq dêær uhvsrqghp d rxwudv yduläyhlv/ doìp gd lq dêær +vh hvvdv yduläyhlv
iruhp suhylvruhv xwìlv sdud d lq dêær, h sru lvvr d uhjud iruzdug srgh ixqflrqdu
phokru1
H{dplqduhprv wdpeìp r fdvr sduwlfxodu gd uhjud dflpd hp txh m ì 4/r
txh uhvxowd qd wudglflrqdo uhjud gh Wd|oru=
uw @ uw4 .+ 4 ,u
w . ^w4  
w`.*kw4 +<,
<D h{shfwdwlyd gr Edqfr Fhqwudo ì .|3 duo1 Yhu sì gh säjlqd qýphur 61
:Edoo ^8` dujxphqwd/ qr frqwh{wr gh xp shtxhqr prghor hvwuxwxudo dehuwr h
edfnzdug orrnlqj/ txh d lqfoxvær gd wd{d gh fåpelr qd uhjud prqhwäuld dxphq0
wduld d vxd hflíqfld1 Frqvlghuduhprv wdpeìp hvwh wlsr gh uhjud/ txh whp d
irupd=
uw @ uw4 .+ 4 ,u
w . ^+w4  
w,  {w4`.*kw4 +43,
Fdgd uhjud prqhwäuld dflpd/ hp frqmxqwr frp +4,/+8, h +:, frqvwlwxl0vh qxp
grv vlvwhpdv gh htxdêøhv olqhduhv gh glihuhqêd hvwrfävwlfdv frp h{shfwdwlydv
udflrqdlv txh vhuær hvwxgdgrv qdv suö{lpdv vhêøhv431
Sdud wruqdu srvvðyho d frpsdudêær hqwuh uhjudv/ h{shulphqwdprv xp phvpr
frqmxqwr gh sduåphwurv gh sroðwlfd +/ / *, sdud uhjudv glihuhqwhv1 Il}hprv *
h  ydulduhp gh 3 d 5>8 frp sdvvrv gh 3>58 sdud wrgdv dv uhjudv1 Hp uhodêær
dr sduåphwur gh dolvdphqwr gd wd{d gh mxurv whvwdprv vrphqwh wuív ydoruhv/
= 3/ 3>8 h 4/ srlv h{lvwh hylgíqfld gh txh sdud d ixqêær remhwlyr txh hvwdprv
xwlol}dqgr ydoruhv glihuhqwhv gh }hur whqghp d slrudu d shuirupdqfh gdv uhjudv1
Qdv uhjudv gh txh xwlol}dp suhylvøhv gh lq dêær ixwxud xwlol}dprv ohdgv txh yær
gh }hur d 43 shuðrgrv/ frp lqwhuydorv gh 41 Dr wrgr irudp 7:4< uhjudv whvwdgdv=
696 sdudphwul}dêøhv gd uhjud gh Wd|oru/ 696 gd uhjud gh Edoo h 6<<6 gd uhjud
txh xwlol}d suhylvøhv gh lq dêær1
6 Vroxêær gr Prghor







rqgh= Plm vær dv pdwul}hv gh frhflhqwhv h {w r yhwru gh yduläyhlv> Hwl ^` ìd
hvshudqêd frqglflrqdgd d lqirupdêær glvsrqðyho qd gdwd w  l> h yw ìx py h w r u
dohdwöulr frp frpsrqhqwhv vhuldophqwh qær fruuhodflrqdgrv1
Ì lpsruwdqwh qrwdu txh lqfoxvr qr yhwru { hvwduær yduläyhlv h{öjhqdv drv
djhqwhv/ pdv txh vljdp dojxpd uhjud gh prylphqwr/ frpr dfrqwhfh frp do0
jxpdv yduläyhlv gh sroðwlfd rx fkrtxhv dohdwöulrv h{öjhqrv1 R yhwru y frqwhuä
dshqdv dv yduläyhlv ghwhuplqdgdv irud gr vlvwhpd/ frpr yduläyhlv gh sroðwlfd
qær hqgrjhql}dgdv h txh qær dsuhvhqwhp qhqkxpd fruuhodêær vhuldo/ rx frpr
lqrydêøhv qdv yduläyhlv gh sroðwlfd rx qrv fkrtxhv dohdwöulrv h{öjhqrv1
R pìwrgr pdlv glixqglgr sdud vroxêær gh prghorv olqhduhv gh glihuhqêdv
qlwdv hvwrfävwlfdv vre h{shfwdwlydv udflrqdlv ì r gh Eodqfkdug ) Ndkq ^<` txh
















rqgh= Sw ì r yhwru txh frqwìp dv yduläyhlv suì0ghwhuplqdgdv hp w/ Mw ì r yhwru
gh yduläyhlv hqgöjhqdv hp w1
Hperud gh xvr jhqhudol}dgr/ r pìwrgr dsuhvhqwdyd dojxpdv olplwdêøhv txh
irudp holplqdgdv sru dsulprudphqwrv frpr Elqghu ) Shvdudq^9`/ Nlqj ) Zdwvrq^49`
43Qrwh txh d fxuyd OP qær irl vhtxhu dsuhvhqwdgd/ srlv d txdqwlgdgh gh prhgd vh dmxvwd
vhjxqgr d wd{d gh mxurv qrplqdo {dgd sru xpd gdv uhjudv1
;h ^4:`/ Nohlq ^4;`/ rx Vlpv ^59` 1 H{fhwr sru Vlpv ^59`/ txh whp xpd derugdjhp
glvwlqwd44/ rv rxwurv wuív gær xp wudwdphqwr vhphokdqwh dr gh Eodqfkdug )
Ndkq ^<`1
Gxdv txhvwøhv txh vxujhp wær orjr vh frpsduh +44, d +45, vær= +l, frpr
wudqvirupdu xp vlvwhpd txh uhodflrqh yäulrv shuðrgrv frpr hp +44, qxp vlvwhpd
gh dshqdv 5 shuðgrv frpr hp +45,B> h/ frqvhjxlgd wdo wudqvirupdêær/ +ll, r txh
jdudqwh txh d pdwul} pxowlsolfdqgr r yhwru hp w .4ì xpd pdwul} lghqwlgdgh
+txhu gl}hu/ hud xpd pdwul} txh s÷gh vhu lqyhuwlgd,B
Elqghu ) Shvdudq ^9` prvwudp txh/ gdgr r prghor hvwuxwxudo pxowlyduldgr
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h uhsuhvhqwdu +44, qd irupd=
q4 [
l@3
l|wl . 4Hw ^|w.4`@xw= +46,
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44D derugdjhp gh Vlpv frqvlwh hp wudwdu d hvshudqêd frqglflrqdo h r huur gh h{shfwdwlyd
dvvrfldgr frpr yduläyhlv hqgöjhqdv dglflrqdlv/ h dfuhvfhqwdu dr vlvwhpd xpd htxdêær ghqlqgr








3 h xw +47,
ì htxlydohqwh d +46,1




























FHw ^h }w.4`@Gh }w . h zw> +49,
txh whp d irupd gh +45,/ vhqgr F lqyhuvðyho sru frqvwuxêær1
Qr qrvvr fdvr hvshfðfr/ dsduhfhuær dshqdv dv hvshudqêdv frqglflrqdlv d w h
d w  4> r txh vljqlfd txh +46, vh uhgx} d=
3|w . 4|w4  xw @ 4Hw ^|w.4`> +4:,






















FHw ^h |w.4`@Gh |w . h xw= +4;,
txh srgh vhu uhvroylgr shorv pìwrgrv sursrvwrv sru Elqghu ) Shvdudq^9`/ Nlqj
) Zdwvrq^49`^4:`/ Nohlq ^4;`/ rx phvpr Eodqfkdug ) Ndkq ^<`1
Qhvwh wudedokr/ rswrx0vh shod derugdjhp gh Nohlq^4;`/ txh uhvroyh r vlvwhpd
+44, sru dxwrydoruhv0dxwryhwruhv jhqhudol}dgrv qd irupd Vfkxu/ dsöv frorfä0or
qd irupd uhfxuvlyd +4;,1 Gdgrv F h G gh +4;,/ ì srvvðyho xpd ghfrpsrvlêær
T] gd txdo uhvxowdp T> ]> V h W wdlv txh=
T3V]3 @ FhT 3W]3 @ G>
vhqgr txh V h W srghp vhu duudqmdgdv gh prgr txh rv dxwrydoruhv jhqhudol}dgrv
hvwäyhlv +wll@vll ? 4, dsduhêdp qd sduwh vxshulru h rv dxwrydoruhv jhqhudol}dgrv
lqvwäyhlv +wll@vll A 4, qd sduwh lqihulru1
+4;, srgh vhu uhhvfulwd frpr=
V]3Hw ^h |w.4`@W]3h |w . Th xw= +4<,
r txh shuplwh d ghqlêær gh qw @ ]3h |w1
Vh r vlvwhpd wlyhu wdqwrv dxwrydoruhv lqvwäyhlv txdqwr yduläyhlv hqgöjhqdv/






















. Th xw= +53,
h frqvhjxh0vh ghvdfrsodu r vlvwhpd1 Frpr V44 h W55 vær lqyhuvðyhlv sru frq0
vwuxêær/ qx fd lqghshqghqwh gh qv h d sduwh lqihulru gr vlvwhpd srgh vhu uh0
vroylgd sdud iuhqwh1 Xpd yh} rewlgdv dv vìulhv gh qx>q v srgh vhu rewlgd d









|w4  Oxw> +54,























Ì lpsruwdqwh qrwdu txh sdud txh h{lvwd xpd vroxêær hvwäyho/ r eorfr vxshulru
hvtxhugr ]44 gd pdwul} ] ghyh vhu qær0vlqjxodu451
7 Gdgrv/ hvwlpdêær h fdoleudêær
Rv gdgrv xwlol}dgrv vær r Surgxwr Lqwhuqr Euxwr ghvvd}rqdolvdgr/ r ðqglfh gh
suhêrv dr frqvxplgru +LQSF,/ r ðqglfh gh fåpelr uhdo hihwlyr +xpd srqghudêær
grv 48 pdlruhv sdufhlurv frphufldlv eudvlohlurv, rewlgrv qr LSHDgdwd/ h xp
ðqglfh gh whuprv gh wurfd1 D wd{d gh mxurv suì0{dgd gh wuív phvhv irl fdofx0
odgd xwlol}dqgr0vh r ydoru gr whufhlur frqwudwr d yhqfhu gh GL0ixwxur gd EP)I/
revhuydgr qr sulphlur gld ýwlo gr pív461 D sur{| xwlol}dgd sdud r surgxwr
srwhqfldo irl fdofxodgd sru xpd whqgíqfld txdguäwlfd dmxvwdgd/ frpr whp vlgr
xvxdo hp dsolfdêøhv hpsðulfdv471
Rv vlvwhpdv irudp hvwlpdgrv sdud r shuðrgr 4<<7=6 d 5333=4/ srlv dr qrvvr
yhu krxyh xpd pxgdqêd hvwuxwxudo frp r Sodqr Uhdo/ hvshfldophqwh qr txh gl}
uhvshlwr ã fxuyd gh Skloolsv1
714 R sureohpd gd hvwlpdêær
Prghorv gr wlsr hp hvwxgr qær vær gh hvwlpdêær wulyldo1 Doìp gh vhuhp prghorv
gh htxdføhv vlpxowåqhdv frp h{shfwdwlydv udflrqdlv/ dv h{shfwdwlydv dsduhfhp
qdv htxdêøhv vre frqmxqwrv gh lqirupdêær glihuhqwhv1 Dglflrqdophqwh/ dv uh0
odêøhv hfrq÷plfdv srghp lpsolfdu xp judqgh qýphur gh uhvwulêøhv vreuh rv
sduåphwurv1
Frpr hvwdprv lqwhuhvvdgrv hp derugdu dvshfwrv uhodflrqdgrv ã uhdêær gd
hfrqrpld d pxgdqêdv gh uhjlph/ ehp frpr d hihwlylgdgh gh uhjudv prqhwäuldv
dowhuqdwlydv/ qær ì dghtxdgr surfhghu d gluhwd hvwlpdêær/ vlpsohvphqwh vxevwl0
wxlqgr dv h{shfwdwlydv shod uhdol}dêær ixwxud gd yduläyho +Hw4 ^{w.m` sru {w.m,1
Ì lpsruwdqwh prghodu h{solflwdphqwh dv h{shfwdwlydv1 Xpd srvvlelolgdgh ì xvdu
gluhwdphqwh vìulhv gh h{shfwdwlydv gr phufdgr d uhvshlwr gdv yduläyhlv +yhu
Urehuwv^56`,1 D rxwud ì uhvroyhu r prghor frp h{shfwdwlydv udflrqdlv sru xp
grv pìwrgrv xvxdlv h hvwlpä0or xwlol}dqgr d wìfqlfd dghtxdgd fruuhvsrqghqwh/
frpr hp PfFdooxp ^4<`/ Zdoolv ^65` rx Zlfnhqv ^66` 481
45H{srvlêøhv pdlv ghwdokdgd gd irupd uhfxuvlyd gh Elqghu h Shvdudq h gd vroxêær gr vlvwhpd
gh htxdêøhv d glihuhqêdv hvwrfäwlfr frp h{shfwdwlydv udflrqdlv shod irupd Vfkxu jhqhudol}dgd
srghp vhu hqfrqwudgdv hp Elqghu h Shvdudq ^9` h hp Nohlq ^4;`1
46Lqlfldophqwh xwlol}rx0vh d wd{d Vholf ryhu1 Rv uhvxowdgrv phokrududp txdqgr vh wurfrx
s d u ddw d { dg hw u í vp h v h vg ri x w x u rg hG L+ rf r q w u d w rp d l vo r q j rs d u drt x d ov hw h pg d g r v
sdud wrgr r shuðrgr, / prvwudqgr txh phvpr d lqflslhqwh hvwuxwxud d whupr eudvlohlud whp
uhohyåqfld sdud r phfdqlvpr gh wudqvplvvær gd sroðwlfd prqhwäuld1 R sureohpd ì txh r
jryhuqr qær frqwurod d wd{d gh wuív phvhv gr GL/ pdv lq xhqfld pdlv gluhwdphqwh d wd{d
Vholf1 Xp prghor pdlv frpsohwr ghyh whu xpd htxdêær txh uhodflrqd d wd{d Vholf frp d wd{d
gh wuív phvhv1
47Uhfhqwhphqwh/ dojxqv wudedokrv +yhu Jdol h Jhuwohu ^48`, wíp txhvwlrqdgr d ydolgdgh gr
x v rg hs u r f h g l p h q w r vf r p rK r g u l f n 0 S u h v f r w w /r xx p di x q ê æ rt x d g u ä w l f dg rw h p s rd m x v w d g d /
frpr sur{lhv sdud r surgxwr srwhqfldo qr frqwh{wr Qryr Nh|qhvldqr ghvwh wudedokr1 Frqwxgr/
ghylgr dr lqflslhqwh hvwäjlr gd glvfxvvær/ rswdprv sru vhjxlu d suäwlfd dwxdo1
48Eodnh^;` id} xp uhvxpr deudqjhqwh gd hvwlpdêær gh prghorv frp h{shfwdwlydv udflrqdlv1
44D idowd gh vìulhv gh h{shfwdwlydv gr phufdgr prwlyrx d klsöwhvh gh h{shfwd0
wlydv udflrqdlv derugdgdv shor pìwrgr grv huurv hp yduläyhlv +huuru0lq0yduldeohv,
h d vxevhtÿhqwh hvwlpdêær sru pðqlprv txdgudgrv hp wuív hvwäjlrv +6VOV,1 R
pìwrgr grv huurv hp yduläyhlv whp d ydqwdjhp gh lpsru uhvwulêøhv pdlv vlpsohv
txh r pìwrgr gd vxevwlwxlêær1 Doìp glvvr/ frpr whprv xp vlvwhpd frp h{shf0
wdwlydv iruzdug0orrnlqj/ d vxevwlwxlêær gd h{shfwdwlyd gd yduläyho ixwxud shod
vrpd gd vxd uhdol}dêær h xp huur gh h{shfwdwlyd lpsøh xpd vroxêær hvwäyho1 D
hvwlpdêær sru 6VOV ì frqvlvwhqwh/ frpr prvwudgr hp Zlfnhqv ^66`1
D hvwudwìjld dgrwdgd irl holplqdu Hw +{w.4, h Hw4 +w, g h+ 4 ,h+ 8 ,hr e w h u
xp vxevlvwhpd gh 5 htxdêøhv frp h{shfwdwlydv iruzdug0orrnlqj gdv gxdv ydu0
läyhlv hqgöjhqdv +Hw +kw.4, h Hw +w.4,,1 Sdud holplqdu Hw +{w.4,> xwlol}dprv
d sdulgdgh ghvfrehuwd +9,1 Sdud holplqdu Hw4 +w,/ vxevwlwxðprv +:, ghidvdgd
hp +8, ghidvdgd/ h{solflwdprv Hw4 +w, qd htxdêær uhvxowdqwh/ h vxevwlwxðprv
wdo h{suhvvær hp +4,/rewhqgr r vxevlvwhpd=
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qr txdo dshqdv dv h{shfwdwlydv Hw +kw.4, h Hw +w.4, wíp lpsdfwr vreuh dv ydu0
läyhlv suhvhqwhv1
Sru fdxvd gd srvvlelolgdgh gh fruuhodêær vhuldo grv huurv/ rv lqvwuxphqwrv
ghyhp vhu yduläyhlv ghwhuplqdgdv dqwhv gd h{shfwdwlyd1 Yduläyhlv hqgrjìqdv
ghidvdgdv qær vær dgplvvðyhlv1 Dshqdv yduläyhlv h{öjhqdv vær fdqglgdwrv ohjð0
wlprv1
R vxevlvwhpd edfnzdug ì pdlv vlpsohv/ srlv whprv dshqdv xpd h{shfwdwlyd=
kw @ 4kw4 . 6 ^lw4  Hw4w`.7}w4 . %4w> +57,
w @ w4 . "4 ^kw . kw4`.+4  "3,{w . %7w= +58,
Rv vlvwhpdv +55,0+56, h +57,0+58, irudp hvwlpdgrv sdud r shuðrgr 4<<7=6 d
5333=5 sru 6VOV/ xwlol}dqgr frpr lqvwuxphqwrv= xpd gxpp| sdud d pxgdqêd gh
uhjlph fdpeldo hp mdqhlur gh 4<<</ xpd whqgíqfld sdud r SLE ghvvd}rqdolvdgr/
h d sulphlud h vhjxqgd ghidvdjhqv gd yduldêær gr vdoäulr qrplqdo/ gr qðyho
gh ghvhpsuhjr/ gd wd{d gh mxurv +lw4/ lw5, h gr ðqglfh gh fåpelr uhdo +{w4h
{w5,1 D Wdehod 4 dedl{r uhsruwd dv hvwlpdwlydv sdud dv yhuvøhv iruzdug0orrnlqj
h edfnzdug0orrnlqj1 R sduåphwur ! qær irl hvwlpdgr/ pdv fdofxodgr gdv frqwdv
qdflrqdlv frpr dsur{lpdgdphqwh 3><8/ r txh lpsolfd r  uhsruwdgr dedl{r1
Rv sduåphwurv hvwlpdgrv wíp r vlqdo hvshudgr1 R frhflhqwh gd wd{d gh
mxurv 6 ì hvwdwlvwlfdphqwh vljqlfdwlyr h vxd pdjqlwxgh lqglfd txh d wd{d gh
mxurv whp xp hihlwr lpsruwdqwh vreuh r qðyho gh dwlylgdgh1 R frhflhqwh gr
fåpelr qd LV wdpeìp ì vljqlfdwlyr/ glihuhqwhphqwh gr uhvxowdgr hqfrqwudgr














Wdehod 4= Hvwlpdwlyd grv Sduåphwurv
qd yhuvær hp txh qær krxyh fruuhêær sdud yduldêøhv qr whuprv gh wurfd1 Hqwuh0
wdqwr/ r frhflhqwh gr surgxwr qd fxuyd gh Skloolsv +"4, qær ì vljqlfdwlydphqwh
glihuhqwhv gh }hur1 Hvwh ýowlpr uhvxowdgr ì suhrfxsdqwh/ srlv r hihlwr gr qðyho gh
dwlylgdgh vreuh d lq dêær ì xpd sduwh lpsruwdqwh gr phfdqlvpr gh wudqvplvvær
gd sroðwlfd prqhwäuld1 Hvwdv vær dv fdudfwhuðvwlfdv frpxqv gdv hvwlpdwlydv grv
prghorv iruzdug h edfnzdug1
Qd yhuvær iruzdug0orrnlqj d LV ì edvwdqwh edfnzdug0orrnlqj +r frhflhqwh
gr kldwr gr surgxwr ghidvdgr 4 ì dowr hp uhodêær dr frhflhqwh gd h{shfwdwlyd
gr kldwr ixwxur 5, hqtxdqwr d fxuyd gh Skloolsv ì pxlwr iruzdug0orrnlqj +r
frhflhqwh gd h{shfwdwlyd gh lq dêær ixwxud "3 ì dowr/ r txh lpsolfd hihlwr
shtxhqr gd lq dêær sdvvdgd/ gdgr sru 4  "3,1 Lqwhusuhwdprv r dowr judx
gh iruzdug0orrnlqjqhvv gd Skloolsv frpr vhqgr uhvxowdqwh gd  h{lelolgdgh gr
phufdgr gh wudedokr eudvlohlur/ r txh ì frqvlvwhqwh frp d ruljhp gr frhflhqwh
"3 qd htxdêær gh vdoäulrv gr prghor1 Hvwh frhflhqwh ì wdpeìp lqwhusuhwdgr
hp rxwurv wudedokrv frpr uh hwlqgr r judx gh fuhglelolgdgh gd sroðwlfd/ r txh
ohyduld dr txhvwlrqdphqwr gr uhvxowdgr rewlgr1
Xpd fruuhqwh h{suhvvlyd gh hfrqrplvwdv dfuhglwd txh d hfrqrpld ì edfnzdug0
orrnlqj/ r txh qrv ih} hvwlpdu xpd yhuvær edfnzdug0orrnlqj gr prghor/ uh0
vwulqjlqgr rv frhflhqwhv iruzdug0orrnlqj 5 h "3 d vhuhp }hur1 D sulphlud
uhvwulêær qær whyh pxlwr hihlwr suäwlfr/ gdgd d uhgx}lgd pdjqlwxgh gh 5 qd hv0
wlpdwlyd iruzdug0orrnlqj1 Mä d vhjxqgd uhvwulêær whp hihlwr lpsruwdqwh qd rshu0
dêær gr prghor1 Sru hvwh prwlyr ghflglprv wudedokdu frp fdoleudêøhv edvhdgdv
hp dpedv dv hvwlpdêøhv gr prghor1
Qd hvwlpdêær edfnzdug0orrnlqj/ wdqwr r frhflhqwh gr mxurv qd LV +6,
txdqwr r gr kldwr gr surgxwr qd fxuyd gh Skloolsv +"4, dxphqwdudp/ hperud
hvwh ýowlpr frqwlqxh qær vljqlfdwlyr1 Wdqwr r dowr qðyho gh vljqlfåqfld hvwdwðv0
wlfd h h{suhvvlyd pdjqlwxgh gr mxurv qd LV/ txdqwr r edl{r qðyho gh vljqlfåqfld
hvwdwðvwlfd gr kldwr gr surgxwr qd fxuyd gh Skloolsv vær frpsdwðyhlv frp uhvxo0
wdgrv grv hvwxgrv eudvlohlurv gh Dqgudgh h Glylqr ^5` h Sdvwruh h Slqrwl ^55`49/
txh xwlol}dp prghorv edfnzdug0orrnlqj1 Qr qrvvr fdvr d vhplhodvwlflgdgh gr
49Hvwh wudedokr qær hvwlpd fxuyd gh Skloolsv1
46mxurv hqfrqwudgd ì oljhludphqwh vxshulru qr fxuwr sud}r +d ghohv ydl gh 3>75
d 3>79,/ pdv pxlwr vxshulru qr orqjr sud}r +dsur{lpdgdphqwh 8 qrvvr fdvr/
frqwud dsur{lpdgdphqwh 4>8 qr fdvr ghohv,/ ghylgr dr pdlru judx gh shuvlvwíq0
fld gr kldwr gr surgxwr +4, hqfrqwudgr sru qöv1 Dv sulqflsdlv glihuhqêdv ghvwhv
prghorv sdud r qrvvr ì txh Dqgudgh h Glylqr^5` xwlol}dp ghidvdjhp gr kldwr
gr surgxwr gh xp pív h Sdvwruh h Slqrwl ^55` xwlol}dp gdgrv txh suhfhghp r
Sodqr Uhdo +ghvgh 4<;3,1
715 Fdoleudêær
Il}hprv gxdv fdoleudêøhv/ xpd iruzdug0orrnlqj h rxwud edfnzdug0orrnlqj/ frp
edvh qdv hvwlpdêøhv fruuhvsrqghqwhv1 Qr prghor iruzdug xpd shtxhqd dowhu0
dêær hp uhodêær drv frhflhqwhv hvwlpdgrv vh ih} qhfhvväuld sdud jdudqwlu d hvwd0
elolgdgh gr prghor= uhgx}lprv rv frhflhqwhv 4 h 5 gh irupd sursruflrqdo gh
prgr txh d vrpd irvvh phqru gr txh 41 D wdehod 5 prvwud dv fdoleudêøhv frp
txh wudedokdprv1 Sdud hihlwr gh frpsdudêær lqfoxðprv wdpeìp d fdoleudêær
gh Edwlql h Kdogdqh ^7` sdud d Lqjodwhuud1 Hvshudprv txh r judx gh frqdqêd
qhvwhv sduåphwurv sdud d Lqjodwhuud vhmd pdlru/ srlv d hfrqrpld doìp gh qær
whu vriulgr txheud hvwuxwxudo uhfhqwh whyh xpd h{shulíqfld pdlv orqjd gh phwdv
gh lq dêær1
Sdudp1 E)K Fdole1 Iru1 Fdole1 Edfn1 Fdole1
4 3/; 3/<6 3/<4
5 33 / 3 93
6 03/8 03/77 03/84
7 3/5 3/3; 3/3;
"3 3/5 3/;8 3
"4 3/5 3/3< 3/49
 3/8 3/4 3/4
Wdehod 5= Fdoleudêær grv Sduåphwurv
Revhuyh txh d fdoleudêær edfnzdug ì txdolwdwlydphqwh vlplodu ã gh Edwlql
h Kdogdqh sdud d Lqjodwhuud1 Qhvwd/ d LV ì frpsohwdphqwh edfnzdug0orrnlqj
+5 @3 , h d fxuyd gh Skloolsv pxlwr srxfr iruzdug0orrnlqj +"3 @3 >5,1 D
sulqflsdo glihuhqêd ì txh rv sduåphwurv uhodflrqdgrv drv hihlwrv gr fåpelr qd LV
h qd fxuyd gh Skloolsv vær ehp pdlruhv sdud d fdoleudêær lqjohvd/ r txh vhuld gh
vh hvshudu shor idwr gd hfrqrpld lqjohvd vhu pxlwr pdlv dehuwd txh d eudvlohlud1
8 Uhjudv Hflhqwhv
Vxsrqkd txh r remhwlyr gd dxwrulgdgh prqhwäuld vhmd plqlpl}du dv  xwxdêøhv
lqghvhmäyhlv gd lq dêær h gr surgxwr/ shod hvfrokd gh xpd vhtÿíqfld gh wd{dv










5 .+ 4 ,+kl,
5l
> +59,
rqgh= uw @^ lw  Hww.4` ì d wd{d gh mxurv uhdo hvshudgd h  ìdp h w dg hl q  d ê æ r 1
D vroxêær sdud hvwh sureohpd ì xpd uhjud prqhwäuld hflhqwh4:1
Ghylgr d glfxogdgh gh vh hqfrqwudu xpd vroxêær dqdoðwlfd sdud hvwh sure0
ohpd h ã lqfhuwh}d txdqwr dr prghor gd hfrqrpld4;/ dgrwdprv d hvwudwìjld gh
uhvwulqjlu r qrvvr xqlyhuvr ãv 7:4< uhjudv phqflrqdgdv dflpd h frpsdudu d vxd
shuirupdqfh sdud dv yhuvøhv iruzdug h edfnzdug/ gh dfrugr frp d ixqêær remh0
wlyr dflpd1 Id}hqgr uh  frqvwdqwhv/ lpsohphqwdprv d frpsdudêær gh dfrugr




ydu+,.+ 4 ,ydu+k,> +5:,
rqgh ydu+{, ì d ydulåqfld pìgld gd vhtÿíqfld i{lj
W
l@3 > h fdofxodprv d iurqwhlud
hflhqwh gd ydulåqfld gd lq dêær h gr surgxwr sdud fdgd prghor/ id}hqgr 
yduldu hqwuh 3 h 4= Qdv vlpxodêøhv txh vh vhjxhp/ fdofxodprv d ydulåqfld pìgld
gd lq dêær h gr surgxwr uhvxowdqwhv gr frqmxqwr gh 7:4< uhjudv prqhwäuldv
phqflrqdgdv dflpd sdud rv prghorv iruzdug0orrnlqj h edfnzdug0orrnlqj1 Rv
ydoruhv uhsruwdgrv vær d pìgld gh 433 uhsolfdêøhv gh 533 shuðrgrv +W @ 533,4<1
Vlpxodêøhv hvwrfävwlfdv uhtxhuhp d ghqlêær gh xp prghor gh glvwulexlêær
grv fkrtxhv dohdwöulrv/ r txh dsuhvhqwd xpd vìulh gh sureohpdv1 Vh sru xp odgr
r prghor hvwuxwxudo eävlfr qær srvvxl hvwuxwxud glqåplfd vxflhqwh sdud txh rv
uhvðgxrv hvwlpdgrv vhmdp phglgdv ohjðwlpdv grv fkrtxhv/ sru rxwur d phwrgror0
jld YDU lpsøh xpd ruwrjrqdolgdgh grv glvwýuelrv sulplwlyrv txh jrvwduðdprv
gh hylwdu1 Dv vlpxodêøhv dedl{r irudp hihwxdgdv sulphlur vre d klsöwhvh vlp0
solfdgrud gh txh rv glvwýuelrv vær uxðgrv eudqfrv +l1l1g,1 R fdvr gh fkrtxhv
fruuhodflrqdgrv ì wudwdgr qr p ghvwd vhêær/ vhjxqgr d derugdjhp gh Eodfn hw
do1 ^:`531
814 Fkrtxhv l1l1g1
Uhsruwdprv qhvwd vhêær rv uhvxowdgrv vre d klsöwhvh gh txh rv glvwýuelrv gd
LV/ gd fxuyd gh Skloolsv h gd htxdêær gr fåpelr vær uxðgrv eudqfrv1 Dv j0
xudv 4 h 6 prvwudp qr hvsdêr gh ydulåqfldv gh surgxwr h lq dêær dv qxyhqv
gh uhjudv fruuhvsrqghqwhv drv prghorv iruzdug0orrnlqj h edfnzdug0orrnlqj/ uh0
vshfwlydphqwh1Dv jxudv 5 h 7/ txh prvwudp dv iurqwhludv hflhqwhv sdud hvwhv
prghorv/ irudp fdofxodgdv id}hqgr  yduldu frp lqfuhphqwrv gh 3>41 Dglflrqdo0
phqwh prvwudprv qhvwdv jxudv r hihlwr gd yduldêær/ d sduwlu gh xp srqwr gd
iurqwhlud/ gh fdgd xp grv sduåphwurv m>h */ pdqwhqgr0vh rv rxwurv {rv1 Qdv
4:Glvfxvvøhv vreuh r glohpd hqwuh glvfulêær rx uhjud srghp vhu hqfrqwudgdv hp Eolqghu ^43`
+lqirupdo,/ Wd|oru ^5<` h Wd|oru ^64` +hylgíqfld klvwöulfd, h Fodulgd/ Jdol h Jhuwohu^45`1
4;Frpr yhuhprv dedl{r/ gldqwh gd lqfhuwh}d hp uhodêær dr prghor fruuhwr/ ghyh vhu suhihuðyho
d dgrêær gh uhjudv txh qær vær öwlpdv sdud qhqkxp grv prghorv1
4<Frpr PfFdooxp)Qhovrq ^53`/ urgdprv vlpxodêøhv gh 586 shuðrgrv h ljqrudprv rv
sulphlurv 86 sdud devwudlu gr sureohpd gh ylrodêær lqlfldo gdv uhvwulêøhv lpsolfdgdv shod
vroxêær gr vlvwhpd1
53Ì srvvðyho prvwudu txh d pdjqlwxgh grv fkrtxhv qær lq xhqfld qr irupdwr gd iurqwhlud/
pdv dshqdv qd vxd orfdol}dêær1 Sru hvwh prwlyr/ dshqdv d hvwuxwxud gh fruuhodêær lpsruwd1
48jxudv 5 h 7/ xwlol}dprv d qrwdêær U+m>>*> , sdud lghqwlfdu d uhjud/ rqgh U
ghqrwd r wlsr gh uhjud +U 5i W>E>Ij vljqlfdqgr xpd gdv htxdêøhv +;,0+43,,>
m ro h d g+ m @ 4>3>4>===>43,/  d uhdêær ã lq dêær + 5 ^3> 5>8`,/ * d uhdêær
dr kldwr gh surgxwr +* 5 ^3> 5>8`,h r idwru gh vxdyl}dêær + 5 ^3> 4`,1





















Iljxud 4= Qxyhp gh uhjudv sdud d yhuvær iruzdug l1l1g1
D jxud 4 prvwud txh sdud r prghor iruzdug0orrnlqj pxlwdv uhjudv prq0
hwäuld hvwær dvvrfldgdv d ydulåqfldv shtxhqdv gh lq dêær h surgxwr1 D iurqwhlud
qd jxud 5 prvwud txh dv uhjudv hflhqwhv hp jhudo vær srxfr iruzdug0orrnlqj/
srlv vær uhjudv gh Wd|oru/ gh Edoo rx iruzdug frp ohdg shtxhqr +m @3rx
4,1 Dglflrqdophqwh/ dv uhjudv hflhqwhv hp jhudo wíp xp shvr pxlwr pdlru qd
lq dêær gr txh qr surgxwr1 Gh idwr/ r shvr qd lq dêær ì r pä{lpr hqwuh rv
whvwdgrv + @5 >8, sdud d pdlruld gdv uhjudv hflhqwhv/ hqtxdqwr r shvr qr
surgxwr whp ydoruhv prghudgrv +* ì vhpsuh 3>8 rx 3>:8,1 Yhulfdprv wdpeìp
txh dv uhjudv hflhqwhv qær vh dowhudp pxlwr frp r fulwìulr gh hflíqfld1 Sru
h{hpsor/ xpd uhjud gh Wd|oru frp  @5 >8 h * @3 >8 hvwä pxlwr shuwr gh vhu
hflhqwh/ txdotxhu txh vhmd d glvwulexlêær gh shvrv uhodwlyrv gd dxwrulgdgh prq0
hwäuld hqwuh lq dêær h surgxwr1 Sru p/ qær kä txdotxhu dolvdphqwr gd wd{d gh
mxurv + @3 , qdv uhjudv gd iurqwhlud1
Dv jxudv 51D h 51E ghprqvwudp r hihlwr gd yduldêær gh m> h *> d sduwlu
gh I+3 >5>8> 3 >:8 >3,1 Xpd uhgxêær gh  lqlfldophqwh fdxvd xp fuhvflphqwr
gh ydu+lqio=, h glplqxlêær gh ydu+surg=,/ pdv d ud}ær hqwuh uhgxêær h dxphqwr
ì phqru gr txh d gd iurqwhlud1 Uhgx}lqgr0vh  dtxìp gh 4 dxphqwd qær vö d




























B(-1; 2,5; 0,5; 0)
T(-1; 2,5; 0,5; 0)
T(-1; 1,25; 0,75; 0)
T(-1; 0,75; 0,75; 0)
F(0; 2,5; 0,75; 0) F(1; 2,5; 0,75; 0)










































F(0; 2,5; 0,75; 0)
F(1; 2,5; 0,75; 0)
Iljxud 51E= Dpsoldêær gd iurqwhlud gd yhuvær iruzdug
Dv jxudv prvwudp r hihlwr gd yduldêær gh * qd ydulåqfld gh surgxwr wdpeìp
qær ì prqrw÷qlfr1 Sduwlqgr gh * @3 / d ydulåqfld gr surgxwr ghfuhvfh dwì
* @3 >8 h yrowd d fuhvfhu d sduwlu gdð1 Xp dxphqwr gh * whp hihlwr qhjdwlyr qd
ydulåqfld gd lq dêær/ phvpr dsöv d lq h{ær1
4:Rd x p h q w rg hm ì hihwlyr sdud uhgx}lu dv  xwxdêøhv gr surgxwr dwì m @5 /
hperud vh gí vhpsuh dv fxvwdv gh xp dxphqwr gd yrodwlolgdgh gd lq dêær1 R
dorqjdphqwr gr krul}rqwh d sduwlu ghvwh srqwr fdxvd dxphqwr gd yrodwlolgdgh
gh dpedv dv yduläyhlv1 Sdud mA7/ r vlvwhpd ì lqvwäyho1 Ilfd fodur txh vh xp
krul}rqwh fxuwr fdxvd pxlwd uhvsrvwd drv fkrtxhv qd lq dêær fruuhqwh/ xp
krul}rqwh orqjr ghpdlv fdxvd srxfd uhvsrvwd drv fkrtxhv h srgh vhu ghvhvwd0
elol}dgru1
81415 D Hfrqrpld Edfnzdug0orrnlqj
Qd jxud 6/ d qxyhp gh uhjudv sdud r prghor edfnzdug0orrnlqj hvwä pdlv
glvwdqwh gd ruljhp txh qr prghor iruzdug0orrnlqj1 D jxud 7 prvwud txh/ hp
jhudo/ dv uhjudv öwlpdv vær iruzdug0orrnlqj sdud r prghor edfnzdug0orrnlqj/
frqfoxvær d txh wdpeìp fkhjdudp Edwlql h Kdogdqh ^7`1 R ohdg ì shtxhqr +m @
5, txdqgr r remhwlyr ì plqlpl}du d ydulåqfld gd lq dêær/ pdv ydl dxphqwdqgr
txdqgr r shvr qd ydulåqfld gr surgxwr dxphqwd1 R shvr gdv uhjudv hflhqwhv
q rs u r g x w rìrp h v p rh pw r g r vr vs r q w r vg di u r q w h l u d+ * @3 >:8,/ pdv r shvr
qd lq dêær dxphqwd prqrwrqlfdphqwh hqwuh r pðqlpr + @3 ,/ txdqgr r shvr
qd ydulåqfld gd lq dêær ì }hur + @3 , / h r pä{lpr whvwdgr + @5 >8,t x d q g r













































F(2; 2,5; 0,75; 0)
F(8; 0; 0,75; 0)
F(10; 0,75; 0,75; 0)
F(4; 0,75; 0,75; 0)
F(4; 1; 0,75; 0)
F(3; 1,25; 0,75; 0)
F(3; 2,5; 0,75; 0)



































F(3; 1,75; 0,75; 0)
Iljxud 71E= Dpsoldêær gd iurqwhlud gd yhuvær edfnzdug
Rv h{hufðflrv gh yduldêær gh sduåphwurv d sduwlu gr srqwr gd iurqwhlud
I+6>4>:8>3>:8>3, frqupdp d lpsuhvvær txh vh whp qd jxud 6/ gh txh xp
qýphur judqgh gh uhjudv hvwä shuwr gd iurqwhlud1 Qdv jxudv 7D h 7E dv olqkdv
4<frqvwuxðgdv d sduwlu gd yduldêær gh fdgd sduåphwur hvwær vhpsuh pxlwr suö{l0
pdv ã olqkd gd iurqwhlud1 D ýqlfd h{fhêær ì r hihlwr gd yduldêær gh */ fxmr ydoru
gh 3>:8 ì öwlpr sdud txdotxhu glvwulexlêær gh shvrv1 Sduwlqgr gh * @3 /d p e d v
ydulåqfldv gh surgxwr h lq dêær ghfuhvfhp dwì * @3 >:8 h yrowdp d fuhvfhu d
sduwlu gdð1 Vh dojxpd suhrfxsdêær frp r surgxwr frqwulexl gluhwdphqwh sdud d
uhgxêær gd vxd ydulåqfld/ xpd uhdêær pxlwr ylrohqwd whp hihlwrv frqwuäulrv1
Prvwud0vh txh r dxphqwr gh m rx d uhgxêær gh  fdxvdp xp dxphqwr gd
yduldêær gd lq dêær h xpd uhgxêær gd yduldêær gr surgxwr/ sudwlfdphqwh wdq0
jhqfldqgr d iurqwhlud1 Txdqwr d m/ dr uhdjlu d h{shfwdwlyd gd yduläyho ixwxud/
d dxwrulgdgh prqhwäuld whqwd hylwdu txh d ixwxud yduläyho vh ghvylh gd phwd1
Qd phglgd hp txh pxlwrv gr fkrtxhv suhvhqwhv mä whuær vlgr dpruwhflgrv shod
hfrqrpld qd gdwd gh prqlwrudphqwr/ xpd uhjud iruzdug uhdjh phqrv txh xpd
uhjud edfnzdug/ h d phqru yrodwlolgdgh gdv wd{d gh mxurv uhvxowd hp phqru ydu0
lfdêær gr kldwr1 Sru rxwur odgr/ xp  phqru lpsolfd xpd uhdêær pdlv vxdyh d
fkrtxhv lq dflrqäulrv/ phqru yduldêær grv mxurv h frqvhtxhqwhphqwh gr kldwr1
Hqwær r uhvxowdgr frpxp vh h{solfd shor vlvwhpd fdu phqrv uhdwlyr drv ghvylrv
gd lq dêær gh fxuwr sud}r/ fdxvdqgr phqru yduldêær gh surgxwr1
D frpsdudêær grv uhvxowdgrv gr prghor iruzdug0orrnlqj frp r prghor
edfnzdug0orrnlqj qrv shuplwh fkhjdu d dojxpdv frqfoxvøhv1 Frpr srghprv
qrwdu gd frpsdudêær gdv iurqwhludv/ vh d hfrqrpld iru iruzdug0orrnlqj ì srv0
vðyho vh dwlqjlu xp judx gh hvwdelolgdgh pdlru1 Xpd rxwud glihuhqêd/ dsrqwdgd
sru Edwlql h Kdogdqh ^7` ì txh vh d hfrqrpld ì iruzdug0orrnlqj d uhjud öwlpd
ì pdlv edfnzdug0orrnlqj txh vh d hfrqrpld iru edfnzdug0orrnlqj1 Hvwh uhvxo0
wdgr srgh vhu frpsuhhqglgr d sduwlu gdv glihuhqêdv qd wudqvplvvær gd sroðwlfd
prqhwäuld qdv hfrqrpldv iruzdug0orrnlqj h edfnzdug0orrnlqj1 Qd hfrqrpld
iruzdug0orrnlqj/ d ghidvdjhp gr hihlwr gr mxurv qd lq dêær id} frp txh qær
ydokd d shqd uhdjlu d fkrtxhv whpsruäulrv qd lq dêær/ srlv rv hihlwrv ghvwd
uhdêær dfrqwhfhuær ghsrlv gr fkrtxh vhu glvvlsdgr1 Mä qd hfrqrpld iruzdug0
orrnlqj/ d pdlru udslgh} qd wudqvplvvær gd sroðwlfd prqhwäuld shuplwh txh wdlv
fkrtxhv whpsruäulrv vhmdp qhxwudol}dgrv/ h frpr frqvhtÿíqfld/ d uhdêær d hohv
srgh vhu hvwdelol}dgrud1 Srghprv wdpeìp udflrqdol}du r phqru shvr txh dv
uhjudv hflhqwhv gr prghor edfnzdug0orrnlqj gær ã lq dêær gh irupd vlplodu1
81416 Uhjudv Urexvwdv
Gdgd d lqfhuwh}d hp uhodêær dr judx gh iruzdug0orrnlqjqhvv gd hfrqrpld uhdo/
surfxudprv dydoldu txdlv dv uhjudv pdlv urexvwdv ãv yhuvøhv gr prghor sdud
fdgd ixqêær remhwlyr1 Xpd irupd gh id}hu lvwr ì d vxjhulgd sru Wd|oru ^63`/ txh
rughqd dv uhjudv hp fdgd prghor gh dfrugr frp d ixqêær remhwlyr/ dwulexl srqwrv
gh dfrugr frp d rughp rewlgd qrv prghorv h vrpd rv srqwrv1 Hqwuhwdqwr/ hvwh
fulwìulr qær ohyd hp frqwd txh dv uhgxêøhv gh lq dêær ghyhp vhu pdlv h{suhvvlydv
h lpsruwdqwhv hp fhqäulrv gh ydulåqfld dowd1 Qr qrvvr fdvr/ frpr r fhqäulr gr
prghor edfnzdug0orrnlqj whp ydulåqfldv pdlruhv/ ghyhuðdprv lpsolflwdphqwh
idyruhfhu uhjudv txh vh vdhp uhodwlydphqwh phokru qhoh1 Vxjhulprv xp fulwìulr
gh rwlpdolgdgh txh d qrvvr yhu dwhqgh phokru d hvwdv suhrfxsdêøhv1 Surfxudprv
sdud fdgd  hvshfðfr shodv uhjudv prqhwäuldv txh plqlpl}dp=
[
l
^ydu+,.+ 4 ,ydu+|,`l > +5;,
rqgh= l @ Iru= Fdole=> Edfn= Fdole=
53Rv uhvxowdgrv hvwær dsuhvhqwdgrv qd wdehod 6 dedl{r/ txh prvwud dv ylqwh
uhjudv pdlv hflhqwhv gh dfrugr frp qrvvr fulwìulr sdud  @3 >3 >8> 41U h 0
sruwdprv wdpeìp r dxphqwr uhodwlyr gd ixqêær gh shugd/ wrpdqgr sru edvh
r uhvxowdgr rewlgr frp d uhjud pdlv hflhqwh1 Qrwd0vh txh r frqmxqwr gh uh0
judv hflhqwhv whp srxfd lqwhuvhêær frp rv frqmxqwrv hflhqwhv grv prghorv
iruzdug0orrnlqj rx edfnzdug0orrnlqj1
              lambda*var(infl.)+(1-lambda)*var(prod.)
lambda=0
posição regra* theta phi gam função
1 F10 0.25 0.75 0 1.0000
2 F9 0.25 0.75 0 1.0032
3 F8 0.25 0.75 0 1.0068
4 F7 0.25 0.75 0 1.0107
5 F6 0.25 0.75 0 1.0150
6 F5 0.25 0.75 0 1.0197
7 F4 0.25 0.75 0 1.0253
8 F10 0.25 1 0 1.0275
9 F9 0.25 1 0 1.0306
10 F3 0.25 0.75 0 1.0324
11 F8 0.25 1 0 1.0347
12 F7 0.25 1 0 1.0389
13 F6 0.25 1 0 1.0415
14 F2 0.25 0.75 0 1.0421
15 F5 0.25 1 0 1.0427
16 F10 0.5 0.75 0 1.0429
17 F4 0.25 1 0 1.0451
18 F9 0.5 0.75 0 1.0493
19 F3 0.25 1 0 1.0513
20 F1 0.25 0.75 0 1.0547
lambda=,5
posição regra theta phi gam função
1 F3 1.75 1 0 1.0000
2 F3 2 1 0 1.0009
3 F3 1.5 1 0 1.0016
4 F3 1.5 0.75 0 1.0022
5 F4 2.25 1 0 1.0023
6 F3 1.75 0.75 0 1.0025
7 F3 2.25 1 0 1.0032
8 F4 2 1 0 1.0035
9 F2 1 0.75 0 1.0046
1 0 F 3 20 . 7 50 1 . 0 0 4 7
11 F4 2.25 0.75 0 1.0051
12 F4 2.5 0.75 0 1.0055
1 3 F 4 20 . 7 50 1 . 0 0 5 6
14 F3 1.25 0.75 0 1.0056
15 F3 2.5 1 0 1.0064
16 F4 1.75 1 0 1.0065
17 F2 1.25 0.75 0 1.0068
18 F4 1.75 0.75 0 1.0076
19 F3 1.25 1 0 1.0078
20 F3 2.25 0.75 0 1.0080
lambda=1
posição regra theta phi gam função
1 T 1.25 1.25 0 1.0000
2 T 1.5 1.5 0 1.0151
3 T 1.25 1.5 0 1.0170
4 B 1.25 1.25 0 1.0173
5 B 1.25 1 0 1.0179
6 B 1 1 0 1.0216
7 T 1.5 1.25 0 1.0286
8 F2 2.5 1 0 1.0330
9 F1 2 0.75 0 1.0369
10 F2 2.5 1.25 0 1.0397
11 T 1 1.25 0 1.0409
12 F1 2.25 0.75 0 1.0421
13 F1 1.75 0.75 0 1.0425
14 B 1 1.25 0 1.0435
15 F2 2.5 0.75 0 1.0443
16 T 1 1 0 1.0478
17 F2 2.25 1 0 1.0493
18 F1 1.75 1 0 1.0511
19 T 1.25 1 0 1.0540
20 F1 2 1 0 1.0552
Notas:
*: FX denota a regra (10) com j=X; T a regra (11); e B a regra (12
Wdehod 6= Frorfdêær vhjxqgr r fulwìulr +5;, sdud fkrtxhv l1l1g1
54D wdehod 7 dedl{r frpsdud r ghvhpshqkr gdv uhjudv öwlpdv shor fulwìulr
dflpd/ frp dv uhjudv öwlpdv gdv yhuvøhv edfnzdug0orrnlqj h iruzdug0orrnlqj
txdqgr d hfrqrpld yhugdghlud ì iruzdug0orrnlqj rx edfnzdug0orrnlqj1 Fdo0
fxodprv dv ud}øhv hqwuh rv ydoruhv gdv ixqêøhv sroðwlfdv uhvxowdqwhv gdv yäuldv
uhjudv öwlpdv h r ydoru uhvxowdqwh gd uhjud öwlpd gr prghor hvshfðfr1
Regras Ótimas Modelo Verdadeiro
 para: forward backward
lambda = 0
incerta 1.04 1.18








na versão forward 1 inf.
backward 1.97 1
Wdehod 7= Lqhflíqfld uhodwlyd
Frpr hvshudgr/ r fulwìulr dflpd lpsolfd hp dojxpd shugd txdqgr vh xwlol}d
d uhjud öwlpd sdud r prghor yhugdghlur/ pdv ì mxvwlfäyho ghylgr dr suhmxð}r/
pxlwdv yh}hv lolplwdgr/ gh vh hvfrokhu d uhjud öwlpd sdud r prghor huudgr1
815 Fkrtxhv fruuhodflrqdgrv=d derugdjhp gh Eodfn hw do1
Srvwr txh qær h{lvwh qhqkxpd uhvwulêær hfrq÷plfd sdud txh rv fkrtxhv gh prg0
horv hvwuxwxudlv gr wlsr +44, vhmdp l1l1g1/ d hvwlpdêær gd yhugdghlud hvwuxwxud gh
fruuhodêær vxujh frpr xpd h{whqvær qdwxudo1 Qhvwh fdvr/ xpd vxjhvwær frpxp
ì d vxevwlwxlêær qr prghor hvwuxwxudo gd pdwul} gh frydulåqfld hvwlpdgd gh xp
YDU frp wdqwdv yduläyhlv txdqwr wlsrv gd fkrtxhv1
Frqwxgr/ wdo vxjhvwær ì edvwdqwh lpsuhflvd/ srvwr txh rv fkrtxhv gr prghor
hvwuxwxudo vær frpelqdêøhv grv fkrtxhv gr YDU irupd uhgx}lgd1 Fdgd fkrtxh
gr prghor hvwuxwxudo ghyh vhu frqvwuxðgr sru dojxpd dfxpxodêær gdv uhvsrvwdv
d lpsxovr frqwhpsruåqhdv h ghidvdgdv54 grv fkrtxhv gr YDU1
D vxjhvwær gh Eodfn hw do1 ^:` sdud d rewhqêær gh xpd hvwuxwxud gh fruuhodêær
grv fkrtxhv hvwrfävwlfrv ì txh vh hvwlph xp prghor YDU gh Q ydul dyhlv> qr
txdo dv yduläyhlv vær ghwhuplqdgdv shorv Q wlsrv gh fkrtxhv frqvlghudgrv qr
prghor/ h vh xwlol}h hvwh YDU sdud surgx}lu dv uhvsrvwdv d lpsxovrv hvwuxwxudlv1
Qr fdvr jhudo/ xp fkrtxh gr prghor hvwuxwxudo ì xpd frpelqdêær gh fkrtxhv
txh lqfoxl lqrydêøhv gh fdgd yduläyho gr YDU1 Hvwd frpelqdêær ì ghqlgd gh wdo
irupd txh d uhvsrvwd glqåplfd gr prghorv hvwuxwxudo vh dvvhphokh d uhvsrvwd d
lpsxovr gr YDU sdud r lqwhuydor gh whpsr hqwuh r fkrtxh prqhwäulr h rv vhxv
hihlwrv uhdlv1
Rx vhmd/ vhqgr r YDU gdgr sru=
54Ohpeuh txh d qær0fruuhodêær vhuldo ì xpd klsöwhvh gh frqvwuxêær1
55{w @ D+O,{w . %w %  Q+3>L Q,> +5<,
rqgh W ì d pdwul} gh frydulåqfld/ r surfhglphqwr srgh vhu ghvfulwr hp gxdv
hwdsdv=
4r, fdofxod0vh dv ixqêøhv gh uhvsrvwd ã lpsxovr gh wrgdv dv yduläyhlv ã wrgrv
rv fkrtxhv +Q{Q, h wuxqfd0vh d vìulh sdud o vxshulru d xpd fhuwd ghidvdjhp=
du h v s r v w dg h{lw dr lpsxovr %m>w ì gdgd sru= l
m3 @ lm> h d uhvsrvwd gh {lw dr








5r, uhhvfuhyhp0vh dv vìulhv wuxqfdgdv dflpd frpr vhqgr jhudgrv sru fkrtxhv




m4%m>w4 . === . l
m>wuxqf%m>wwuxqf> edvwd frpelqdu wdlv
lw
m
3v sdud rewhu rv fkrtxhv gr prghor hvwuxwxudo1 Lvvr ì ihlwr revhuydqgr0vh
txh r fkrtxh lw gd htxdêær frpsruwdphqwdo fruuhvsrqghqwh d {lw ì gdgr sru=
lw @ lw







Doìp gh qær lpsru d ruwrjrqdolgdgh grv glvwýuelrv sulplwlyrv/ hvwd deru0
gdjhp shuplwh txh dv sursulhgdghv hvwdwðvwlfdv grv fkrtxhv vhmdp wudwdgdv gh
irupd frqmxqwd/ h txh dv hvwuxwxudv gh dxwrfruuhodêær h fruuhodêøhv fux}dgdv
vhmdp ghwhuplqdgdv sru vxdv fruuhodêøhv klvwöulfdv1
Qr qrvvr fdvr/ rv fkrtxhv gd +4,/ +8, h +9, prwlydudp xp YDU qr qhjdwlyr
gr kldwr/ qd lq dêær h qr fåpelr uhdo +Q @6 , frp wuív ghidvdjhqv +wuxqf @6 ,1
Vhjxqgr Eodfn hw do1 ^:`/ d ghidvdjhp ì gdgd shor whpsr qhfhvväulr sdud txh rv
fkrtxhv prqhwäulrv vxuwdp hihlwrv uhdlv1 Qr fdvr eudvlohlur/ Dqgudgh ^5` hvwlpd
hvwh shuðrgr hp wuív wulphvwuhv1










D fruuhodêær qhjdwlyd hqwuh surgxwr h lq dêær vxjhuh d suhgrplqåqfld gh
fkrtxhv gh rihuwd1 D fruuhodêær qhjdwlyd hqwuh surgxwr h fåpelr vxjhuh d dvvr0
fldêær hqwuh fkrtxhv fdpeldlv h fkrtxhv gh rihuwd1 D fruuhodêær hqwuh fåpelr h
lq dêær ì srvlwlyd/ frpr hvshudgr1






























T(-1; 1,5; 1,25; 0)
T(-1; 1,75; 1,25; 0)
T(-1; 2,5; 0,25; 0,5)
T(-1; 1,25; 1,25; 0)





T(-1; 2,5; 0,75; 0)






















j: -1-10 F(2; 2,5; 0,5; 0)
F(2; 2,5; 1; 0)
F(3; 2,5; 1; 0)
F(7; 0; 1; 0) F(3; 1; 1; 0)
F(2; 2,5; 0,75; 0)
F(1; 2,5; 0,5; 0)






Iljxud 9= Iurqwhlud gd yhuvær edfnzdug frp fkrtxhv fruuhodflrqdgrv
Dv jxudv 8 h 9 loxvwudp dv iurqwhludv hflhqwhv txdqgr rv fkrtxhv vær fru0
uhodflrqdgrv/ h d Wdehod 8 dedl{r dsuhvhqwd d frorfdêær jhudo gdv uhjudv shor
fulwìulr urexvwr sdud dv glyhuvdv srqghudêøhv hqwuh dv ydulåqfldv sdud r prg0
hor frp fkrtxhv fruuhodflrqdgrv1 Hperud rv uhvxowdgrv pxghp frp fkrtxhv
fruuhodflrqdgrv/ lqfoxvlyh frp pxgdqêdv hp wrgdv dv srvlêøhv grv udqnlqj/ dv
57qrydv uhjudv öwlpdv wíp pxgdqêdv shtxhqdv hp uhodêær ãv dqwhulruhv1 Hp sdu0
wlfxodu/ rv sdguøhv ghvfulwrv qd vxevhêær dqwhulru gdv uhjudv öwlpdv qrv prghorv
iruzdug0orrnlqj h edfnzdug0orrnlqj vær pdqwlgrv1
9U h v s r v w d d L p s x o v r
Sdud loxvwudu d glqåplfd grv prghorv iruzdug0orrnlqj h edfnzdug0orrnlqj/ vh0
ohflrqdprv dojxpdv uhjudv prqhwäuldv hvfroklgdv frp edvh qr ghvhpshqkr qd
vlpxodêær hvwrfävwlfd h qd glihuhqfldêær gh fdudfwhuðvwlfdv1
Dv jxudv : d 45 loxvwudp d glqåplfd grv prghorv hp txdwur h{shulphqwrv=
u h g x ê æ rg dp h w dg hl q  d ê æ r+ 
w,/ fkrtxh wudqvlwöulr gh ghpdqgd +%4w,/ fkrtxh
shupdqhqwh gh rihuwd +uhgxêær gr surgxwr srwhqfldo, h fåpelr uhdo ydorul}dgr
+{3 ? 3,+ w r g r vg h4 ( , 1
Qd jxud : prvwudprv dv ixqêøhv gh uhvsrvwd d lpsxovr gd hfrqrpld iruzdug0
orrnlqj frp d uhjud prqhwäuld edvhdgd qd suhylvær gh lq dêær 43 wulphvwuhv d
iuhqwh h frp shvrv gh 3>58 qd lq dêær h 3>:8 qr surgxwr1 Hvwd uhjud irl d gh
phokru ghvhpshqkr qd plqlpl}dêær gd ydulåqfld gr surgxwr qr fulwìulr jhudo
txh srqghud rv grlv prghorv1 Ì fodud d dêær suhyhqwlyd gd dxwrulgdgh prq0
hwäuld/ txh djh edvhdgd qd suhylvær gh lq dêær ixwxud1 D uhgxêær gd phwd gh
lq dêær ì frqvhjxlgd udslgdphqwh shor dxphqwr wudqvlwöulr gd wd{d gh mxurv uhdo
h frp xpd shtxhqd shugd whpsruäuld gh surgxwr561 Xp dxphqwr whpsruäulr
gh ghpdqgd suryrfd xp dxphqwr lphgldwr whpsruäulr gh surgxwr gd phvpd
pdjqlwxgh/ pdv ì frqwuduuhvwdgr sru xp dxphqwr gh mxurv uhdo vlpxowåqhr dr
hihlwr lq dflrqäulr/ r txh dfded suryrfdqgr xpd uhfhvvær gh pdjqlwxgh phqru
dqwhv gd frqyhujíqfld1 Mä xpd uhgxêær gr surgxwr srwhqfldo +fkrtxh gh rihuwd
shupdqhqwh, lpsolfd xp dxphqwr whpsruäulr gd lq dêær/ dshvdu gr dxphqwr
suhyhqwlyr gd wd{d gh mxurv/ h xpd uhgxêær shupdqhqwh gr surgxwr/ pdv txh
sdvvd sru xp ryhuvkrrwlqj uhfhvvlyr1 Ilqdophqwh/ d wudmhwöuld gh xpd wd{d gh
fåpelr uhdo ydorul}dgd dwì r htxloðeulr jhud xpd ghvydorul}dêær frp ryhuvkrrw0
lqj/ r txh fdxvd xp dxphqwr suhyhqwlyr gd wd{d gh mxurv uhdo h xpd shugd
whpsruäuld gh surgxwr1 Xpd fdudfwhuðvwlfd frpxp d hvwdv ixqêøhv gh uhvsrvwd
d lpsxovr ì txh r prylphqwr gr mxurv whp hihlwr txdvh txh lphgldwr vreuh d
lq dêær1 Doìp glvwr rv hihlwrv vreuh r surgxwr vær edvwdqwh dwhqxdgrv1
56D wd{d gh mxurv uhdo gxudqwh r dmxvwh dxphqwd1 D dsduíqfld hp frqwuäulr qr juäfr ghyh0
v hãw u d m h w ö u l dg h f u h v f h q w hg dl q  d ê æ rhd ri d w rg ht x hdw d { dg hm x u r vu h d ov hu h i h u hãl q  d ê æ r
gr suö{lpr shuðrgr1
58              lambda*var(infl.)+(1-lambda)*var(prod.)
lambda=0
posição regra theta phi gam função
1 T 0.25 1 0 1.0000
2 T 0.5 1.25 0 1.0076
3 T 0.25 1.25 0 1.0135
4 T 0.5 1 0 1.0184
5 F10 0.25 1 0 1.0375
6 F9 0.25 1 0 1.0377
7 F8 0.25 1 0 1.0388
8 F3 0.25 1 0 1.0399
9 F2 0.25 1 0 1.0406
10 F7 0.25 1 0 1.0411
11 F4 0.25 1 0 1.0421
12 T 0.75 1.25 0 1.0429
13 F6 0.25 1 0 1.0434
14 F5 0.25 1 0 1.0437
15 F10 0.5 1 0 1.0483
16 F9 0.5 1 0 1.0487
17 F1 0.25 1 0 1.0494
18 F8 0.5 1 0 1.0509
19 B 0.25 1 0 1.0537
20 F7 0.5 1 0 1.0561
lambda=,5
posição regra theta phi gam função
1 T 0.75 1 0 1.0000
2 T 1 1.25 0 1.0051
3 T 1 1 0 1.0175
4 F2 2.5 1 0 1.0218
5 T 0.75 1.25 0 1.0229
6 F2 2.25 1 0 1.0231
7 F2 2 1 0 1.0260
8 F2 1.75 1 0 1.0313
9 F2 2.5 0.75 0 1.0376
10 F2 2.25 0.75 0 1.0395
11 F2 1.5 1 0 1.0403
12 F2 2 0.75 0 1.0426
13 F2 2.5 1.25 0 1.0459
14 F3 2.5 1 0 1.0466
15 F2 1.75 0.75 0 1.0477
16 F2 2.25 1.25 0 1.0491
17 F3 2.25 1 0 1.0496
18 F3 2 1 0 1.0543
19 F2 2 1.25 0 1.0544
20 F2 1.25 1 0 1.0553
lambda=1
posição regra theta phi gam função
1 B 1.25 1 0 1.0000
2 F1 2.5 0.75 0 1.0220
3 B 1.5 1 0 1.0227
4 F1 2.25 0.75 0 1.0244
5 T 1.25 1 0 1.0256
6 T 1.5 1.25 0 1.0286
7 F1 2.5 0.5 0 1.0307
8 F1 2 0.75 0 1.0345
9 F1 2.25 0.5 0 1.0349
10 B 1.5 1.25 0 1.0383
11 B 1.25 1.25 0 1.0412
12 T 1.25 1.25 0 1.0435
13 F1 2 0.5 0 1.0457
14 B 1 1 0 1.0473
14 B 1 0.75 0 1.0500
16 F1 1.75 0.75 0 1.0534
17 T 1 1 0 1.0581
18 F1 1.75 0.5 0 1.0645
19 F1 2.25 1 0 1.0677
20 B 1.25 0.75 0 1.0678
Notas:
*: FX denota a regra (10) com j=X; T a regra (11); e B a regra (12)
Wdehod 8= Frorfdêær vhjxqgr r fulwìulr +5;, sdud fkrtxhv fruuhodflrqdgrv
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Iljxud := Uhvsrvwd d lpsxovr gd uhjud I+43>3/58>3/:8/3, qr prghor
iruzdug0orrnlqj
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Iljxud ;= Uhvsrvwd d lpsxovr gd uhjud I+43>3/58>3/:8/3, qr prghor
edfnzdug0orrnlqj
D jxud ; loxvwud r hihlwr ghvwd phvpd uhjud qd hfrqrpld edfnzdug0orrnlqj1
D uhgxêær gh phwd gh lq dêær vh id} frp pdlru fxvwr h xpd ohqwlgær pxlwr
pdlru qhvwd hfrqrpld1 R hihlwr gh xp fkrtxh whpsruäulr gh ghpdqgd vö srgh
5:vhu qhxwudol}dgr frp fxvwrv pxlwr pdlruhv1 Lvwr ghyh0vh wdqwr dr phqru judx gh
iruzdug0orrnlqjqhvv pdv wdpeìp dr pdlru hihlwr gr mxurv vreuh r surgxwr qd
hfrqrpld edfnzdug0orrnlqj1 Xp fkrtxh gh rihuwd shupdqhqwh fdxvd wdpeìp
xp ryhuvkrrwlqj qhjdwlyr gr surgxwr pdlru h pdlv lq dêær qhvwd hfrqrpld1 Hp0
erud r ryhuvkrrwlqj gd wd{d gh fåpelr vhmd pdlru qd hfrqrpld iruzdug0orrnlqj/
r vhx hihlwr vreuh d lq dêær h d uhfhvvær fdxvdgd shor dxphqwr whpsruäulr grv
mxurv vær pdlruhv qd hfrqrpld edfnzdug0orrnlqj1 Ilfd fodur hp wrgdv dv vlpx0
odêøhv txh qhvwd hfrqrpld d lq dêær uhdjh ghidvdgdphqwh ã sroðwlfd prqhwäuld1
D jxud < loxvwud d glqåplfd gd hfrqrpld edfnzdug0orrnlqj frp xpd uhjud
prqhwäuld txh plqlpl}d d ydulåqfld gd lq dêær gh dfrugr frp r fulwìulr jhudo
dflpd1 Ì xpd uhjud gh Wd|oru frp shvr 4>58 wdqwr sdud d lq dêær txdqwr sdud
r surgxwr1 Uhdophqwh/ d uhgxêær gd lq dêær vh gä pxlwr pdlv udslgdphqwh
d sduwlu gd uhgxêær gd phwd prqhwäuld 1 Qdv rxwudv ixqêøhv gh uhvsrvwd d
lpsxovr/ d yduldêær gd lq dêær wdpeìp ì phqru frp hvwd uhjud prqhwäuld1 Hp
frqwudsduwlgd/ dv rvflodêøhv gh mxurv h surgxwr vær pxlwr pdlruhv sdud rv txdwur
h{shulphqwrv1
Prvwudprv qd jxud 43 d glqåplfd gr prghor iruzdug0orrnlqj frp xpd
uhjud txh whp erp ghvhpshqkr qhvwh prghor/ sdud txdotxhu ixqêær remhwlyr1
Ì xpd uhjud gh Wd|oru frp shvr 5/8 qd lq dêær h 3/8 qr surgxwr1 D p
gh loxvwudu d glihuhqêd grv wlsrv gh uhjud/ dsuhvhqwdprv qd jxud 44 h 45 d
glqåplfd gr phvpr prghor iruzdug0orrnlqj frp uhjudv gr wlsr sursrvwr sru
Edoo h gr wlsr iruzdug0orrnlqj frp ohdg gh 6 wulphvwuhv/ pdqwhqgr rv phvprv
shvrv qd lq dêær/ qr surgxwr h qr mxurv1 Hperud dv glqåplfdv vhmdp vlploduhv/
r ohlwru dwhqwr ydl revhuydu txh d uhjud gh Edoo fdxvd pdlruhv rvflodêøhv qr
surgxwr gr txh d uhjud gh Wd|oru1 Lvwr ì ghylgr drv prylphqwrv pdlv lqwhqvrv
gd wd{d gh mxurv qrplqdo txh vh uhwurdolphqwdp gdv rvflodêøhv fdpeldv sru
hohv rfdvlrqdgdv1 Hp frpshqvdêær rv hihlwrv vreuh d lq dêær vær phqruhv/
frqupdqgr r uhvxowdgr txh frorfd hvwd uhjud gh Edoo qd iurqwhlud hflhqwh
gr prghor iruzdug0orrnlqj txdqgr r ýqlfr remhwlyr ì hvwdelol}du d lq dêær1
Ilqdophqwh qd jxud 45/ qrwdprv txh wdqwr rv prylphqwrv gr surgxwr txdqwr
rv gd wd{d gh mxurv qrplqdo vær pdlv dwhqxdgrv frp d uhjud edvhdgd qd surmhêær
gh lq dêær 6 shuðrgrv d iuhqwh1 Hp frpshqvdêær rv hihlwrv vreuh d lq dêær vær
pdlruhv frp hvwd uhjud1
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Iljxud <= Uhvsrvwd d lpsxovr gd uhjud W+04>4/58>4/58/3, qr prghor
edfnzdug0orrnlqj1
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Iljxud 43= Uhvsrvwd d lpsxovr gd uhjud W+04>5/8>3/8>3, qr prghor
irzdug0orrnlqj1
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Iljxud 44= Uhvsrvwd d lpsxovr gd uhjud E+04>5/8>3/8>3, qr prghor
iruzdug0orrnlqj1
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Iljxud 45= Uhvsrvwd d lpsxovr gd uhjud I+6>5/8>3/8>3, qr prghor
iruzdug0orrnlqj1
63: Frqvlghudêøhv Ilqdlv h H{whqvøhv
Qrvvr wudedokr surfxud lghqwlfdu dv fdudfwhuðvwlfdv gdv uhjudv prqhwäuldv öwl0
pdv h dv glqåplfdv gh fxuwr sud}r jhudgdv sru hodv/ gh dfrugr frp gxdv yhuvøhv
gh xp shtxhqr prghor hvwuxwxudo hvwlpdgr sdud d hfrqrpld eudvlohlud1 Dv sulq0
flsdlv frqfoxvøhv hp uhodêær ãv uhjudv öwlpdv vær txh vh d hfrqrpld iru iruzdug0
orrnlqj ghyhprv gdu pxlwr pdlv shvr ã lq dêær gr txh dr surgxwr/ h txh d
uhjud prqhwäuld ghyh vhu srxfr iruzdug0orrnlqj1 Vh d hfrqrpld iru edfnzdug0
orrnlqj wdqwr r shvr qd lq dêær txdqwr r judx gh iruzdug0orrnlqjqhvv gd uhjud
ghshqghp gr shvr txh d dxwrulgdgh prqhwäuld gä d yduldelolgdgh gd lq dêær
h gr surgxwr1 Txdqwr pdlru d suhrfxsdêær uhodwlyd frp yduldelolgdgh gr sur0
gxwr pdlv iruzdug0orrnlqj ì d uhjud h phqru r shvr qd lq dêær1 Qd hfrqrpld
edfnzdug0orrnlqj/ xp dxphqwr qr judx gh irzdug0orrnlqjqhvv gd uhjud whp r
phvpr hihlwr gh xpd uhgxêær gr shvr gd lq dêær1
Dv vlpxodêøhv gh uhvsrvwd lpsxovr frqupdp qd glqåplfd gh fxuwr sud}r
rv uhvxowdgrv gdv vlpxodêøhv hvwrfävwlfdv1 Pdv dojxqv uhvxowdgrv vær qrwäyhlv1
D hfrqrpld iruzdug0orrnlqj uhdjh d fkrtxhv frp phqrv rvflodêøhv qr surgxwr
gr txh d hfrqrpld edfnzdug0orrnlqj1 D sroðwlfd prqhwäuld frqvhjxh dihwdu
lphgldwdphqwh d lq dêær qd hfrqrpld iruzdug0orrnlqj/ hqtxdqwr qd hfrqrpld
edfnzdug0orrnlqj h{lvwhp ghidvdjhqv1 D ghvydorul}dêær fruuhwlyd gd wd{d gh
fåpelr whp vhpsuh xp ryhuvkrrwlqj pdlru qd hfrqrpld iruzdug0orrnlqj/ pdv
phvpr dvvlp dv frqvhtÿhqwhv rvflodêøhv gh lq dêær h gh surgxwr vær pxlwr
pdlv wíqxhv qhvwd hfrqrpld1 Rxwur uhvxowdgr lpsruwdqwh ì d lpsrwíqfld gh
uhjudv pxlwr irzdug0orrnlqj sdud uhgx}lu d lq dêær vh d hfrqrpld iru edfnzdug0
orrnlqj1 Qhvwh fdvr/ r remhwlyr ì surqwdphqwh dwlqjlgr txdqgr vh xwlol}d xpd
uhjud gh Wd|oru frp shvrv sduhflgrv qd lq dêær h qr surgxwr/ r txh rfdvlrqd
yduldêøhv vxevwdqfldlv gr surgxwr qhvwh h qrv rxwurv h{shulphqwrv1
Shvtxlvd ixwxud ghyhuä h{whqghu r suhvhqwh wudedokr hp glyhuvdv gluhêøhv1
D pdlv lphgldwd ì d lqyhvwljdêær gh irupd pdlv dsurixqgdgd gr phfdqlvpr
gh wudqvplvvær gd sroðwlfd prqhwäuld/ derugdqgr h{solflwdphqwh d hvwuxwxud
d whupr h d wudqvplvvær dwudyìv gr fuìglwr1 Xpd rxwud gluhêær wdpeìp uhod0
flrqdgd lqgluhwdphqwh frp r phfdqlvpr gh wudqvplvvær ì d frqvwuxêær gd fxuyd
gh rihuwd djuhjdgd1 Whprv gh qryr grlv dvshfwrv1 R sulphlur ì d prghodjhp
pdlv h{soðflwd gd uljlgh} qrplqdo suhvhqwh qd hfrqrpld eudvlohlud1 R rxwur ì
d prghodjhp gr srghu gh prqrsöolr gdv hpsuhvdv h gr sdsho gd lqirupdêær
qhvwd ghwhuplqdêær1 Dperv rv dvshfwrv vær pxlwr uhohydqwhv sdud vh hqwhqghu r
ixqflrqdphqwr gd fxuyd gh Skloolsv/ txh frqwlqxd vhqgr d sduwh hpslulfdphqwh
pdlv sureohpäwlfd gr prghor hvwuxwxudo1 Xpd whufhlud gluhêær ì d lqfoxvær gh
yduläyhlv vfdlv1 Xpd yduläyho gh gìflw/ srvvlyhophqwh r gìflw rshudflrqdo gr
vhwru sýeolfr/ srghuld vh lqfoxðgd qd LV/ dihwdqgr d ghpdqgd djuhjdgd1 Doìp
glvwr xp hohydgr prqwdqwh gd gðylgd sýeolfd srgh frorfdu uhvwulêøhv ã sroðwlfd
prqhwäuld/ txh ì qrupdophqwh prghodgd qhvwd olwhudwxud frpr vh r Edqfr Fhq0
wudo sxghvvh vhpsuh hvfrokhu d wd{d gh mxurv1
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